Welcome to DIALOG 

Dialog level 05.22.00D 
?b 41 1 ;set files biotech 

10nov08 09:46:50 User21 9511 Session D743.2 
$0.00 0.117 DialUnits File410 
$0.00 Estimated cost File410 
$0.19 TELNET 

$0.1 9 Estimated cost this search 
$0.76 Estimated total session cost 0.275 DialUnits 
File 41 1 :DIALINDEX(R) 

DIALINDEX(R) 
(c) 2008 Dialog 

*" DIALINDEX search results display in an abbreviated *** 
*" format unless you enter the SET DETAIL ON command. "* 

You have 27 files in your file list. 

(To see banners, use SHOW FILES command) 
? s SMAD1 and (sclerosis or (extracellular (w) matrix) or (IV and collagen)) 

Your SELECT statement is: 

s SMAD1 and (sclerosis or (extracellular (w) matrix) or (IV and 
collagen)) 



24 5: Biosis Previews(R)_1 926-2008/Oct W4 

4 8: Ei Compendex(R)_1 884-2008/Oct W4 

9 24: CSA Life Sciences AbstractsJ 966-2008/Nov 

36 34: SciSearch(R) Cited Ref Sci_1 990-2008/Nov W2 

8 45: EMCare_2008/OctW4 

22 71 : ELSEVIER BIOBASE_1994-2008/Oct W4 

27 72: EMBASEJ 993-2008/Nov 1 0 

27 73: EMBASE_1 974-2008/Nov 1 0 

1 98: General Sci Abs_1 984-2008/Sep 

52 1 35: NewsRx Weekly Reports J 995-2008/Oct W4 

2 143: Biol. & Agric. lndex_1983-2008/Aug 
6 144: Pascal_1973-2008/NovW1 

29 154: MEDLINE(R)_1990-2008/Nov06 

29 155: MEDLINE(R)_1950-2008/Nov07 

2 1 72: EMBASE Alert_2008/Nov 05 

2 266: FEDRIP_2008/Aug 

11 399: CASEARCH(R)_1967-2008/UD=14920 

1 7 files have one or more items; file list includes 27 files. 

? save temp; b 1 54,155,5,71 ,72,73,399;exs;rd 
Temp SearchSave "TH6237881 78" stored 

10nov08 09:48:55 User21 9511 Session D743.3 
$3.35 1.140 DialUnits File411 
$3.35 Estimated cost File411 
$0.80 TELNET 

$4.1 5 Estimated cost this search 

$4.91 Estimated total session cost 1 .41 5 DialUnits 

SYSTEM:OS - DIALOG OneSearch 
File 154:MEDLINE(R) 1 990-2008/Nov 06 

(c) format only 2008 Dialog 
File 155:MEDLINE(R) 1950-2008/Nov 07 

(c) format only 2008 Dialog 
File 5:Biosis Previews(R) 1 926-2008/Oct W4 

(c) 2008 The Thomson Corporation 
File 71:ELSEVIERBIOBASE 1 994-2008/Oct W4 

(c) 2008 Elsevier B.V. 
File 72:EMBASE 1993-2008/Nov10 

(c) 2008 Elsevier B.V. 
File 73:EMBASE 1974-2008/Nov10 

(c) 2008 Elsevier B.V. 
File 399:CASEARCH(R) 1967-2008/UD=1 4920 



(c) 2008 American Chemical Society 
*File 399: Use is subject to the terms of your user/customer agreement. 
IPCR/8 classification codes now searchable as IC=. See HELP NEWSIPCR. 

Set Items Description 

Executing TH6237881 78 
4402 SMAD1 
374441 SCLEROSIS 
1066190 EXTRACELLULAR 
1085053 MATRIX 

306280 EXTRACELLULAR(W)MATRIX 
1285251 IV 
584777 COLLAGEN 

51 169 SMAD1 AND (SCLEROSIS OR (EXTRACELLULAR (W) MATRIX) OR (IV 

AND COLLAGEN)) 

52 62 RD (unique items) 
?ts2/7/1-62;bye 

2/7/1 (Item 1 from file: 154) 

DIALOG(R)File154:MEDLINE(R) 

(c) format only 2008 Dialog. All rts. reserv. 

28079474 PM ID: 18434745 

Altered transforming growth factor-beta signaling in a murine model of 
thoracic aortic aneurysm. 
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OBJECTIVE: Thoracic aortic aneurysms (TAAs) develop by a multifactorial 
process involving maladaptive signaling pathways that alter the aortic 
vascular environment. Transforming growth factor-beta (TGF-beta) has been 
implicated in regulating the structure and composition of the 
%%%extracellular%%% %%%matrix%%% by differential activation of various 
intracellular signaling pathways. However, whether and to what degree 
TGF-beta signaling contributes to TAA development remains unclear. 
Accordingly, the hypothesis that alterations in TGF-beta signaling occur 
during aneurysm formation was tested in a murine model of TAA. METHODS: 
TAAs were surgically induced in mice (C57BL/6J) and aortas were analyzed at 
predetermined time points (1 , 2, and 4 weeks post-TAA induction). 
Quantitative real-time PCR (QPCR) was performed to evaluate the expression 
of 84 relevant TGF-beta superfamily genes, and the protein levels of key 
signaling intermediates were measured by immunoblotting. Results were 
compared to unoperated reference control mice. RESULTS: QPCR revealed 
increased expression of TGF-beta superfamily ligands (Gdf-2, -6,-7, 
Inhba), ligand inhibitors (Bmper, Chrd, Gsc), and transcriptional 
regulators (Dlx2, Evil), among other genes (Cdkn2b, Igf1 , IL-6). Protein 
levels of TGF-beta receptor(ll), Smad2, %%%Smad1%%%/5/8, phospho- 
%%%Smad1%%%/5/8, and Smurfl were increased from control values post-TAA 
induction. Both TGF-beta receptor(l) and Smad4 were decreased from control 
values, while ALK-1 levels remained unchanged. CONCLUSIONS: These 
alterations in the TGF-beta pathway suggest a mechanism by which primary 
signaling is switched from a TGF-betaR(l)/Smad2-dependent response, to an 
ALK-1/%%%Smad1°o 0 o 0 o/5/8 response, representing a significant change in 
signaling outcome, which may enhance matrix degradation. Copyright 2008 S. 
KargerAG, Basel. 
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Podocyte-derived BMP7 is critical for nephron development. 
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Individuals with congenital renal hypoplasia display a defect in the 
growth of nephrons during development. Many genes that affect the initial 
induction of nephrons have been identified, but little is known about the 
regulation of postinductive stages of kidney development. In the absence of 
the growth factor bone morphogenic protein 7 (BMP7). kidney development 
arrests after induction of a small number of nephrons. The role of BMP7 
after induction, however, has not been fully investigated. Here, we 
generated a podocyte-specific conditional knockout of BMP7 
(Bmp7(flox/flox):Nphs2-Cre() [BMP7 CKO]) to study the role of 
podocyte-derived BMP7 in nephron maturation By postnatal day 4. 65° o of 
BMP7 CKO mice had hypoplastic kidneys, but glomeruli demonstrated normal 
patterns of laminin and %%%collagen%%% %%%IV%%% subunit expression, 
Developing proximal tubules, however, were reduced in number and 
demonstrated impaired cellular proliferation. We examined signaling 
pathways downstream of BMP7; the level of cortical phosphorylated 
%%%Smad1%%% , 5, and 8was unchanged in BMP CKO kidneys, but phosphorylated 
p38 mitogen-activated protein kinase was significantly decreased, In 
addition, beta-catenin was reduced in BMP7 CKO kidneys, and its 
localization to intracellular vesicles suggested that it had been targeted 
for degradation. In summary, these results define a BMP7-mediated 
regulatory axis between glomeruli and proximal tubules during kidney 
development. 
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BMPER is an endothelial cell regulator and controls bone morphogenetic 
protein-4-dependentangiogenesis. 
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Bone morphogenetic proteins (BMPs) are involved in embryonic and adult 
blood vessel formation in health and disease. BMPER (BMP endothelial cell 
precursor-derived regulator) is a differentially expressed protein in 
embryonic endothelial precursor cells. In earlier work, we found that BMPER 



interacts with BMPs and when overexpressed antagonizes their function in 

embryonic axis formation. In contrast, in a BMPER-deficient zebrafish 

model, BMPER behaves as a BMP agonist. Furthermore, lack of BMPER induces a 

vascular phenotype in zebrafish that is driven by disarray of the 

intersomitic vasculature. Here, we investigate the impact of BMPER on 

endothelial cell function and signaling and elucidate its role in BMP-4 

function in gain- and loss-of-function models. As shown by Western blotting 

and immunocytochemistry, BMPER is an %%%extracellular%%% %%%matrix%%% 

protein expressed by endothelial cells in skin, heart, and lung. We show 

that BMPER is a downstream target of Fox03a and consistently exerts 

activating effects on endothelial cell sprouting and migration in vitro and 

in vivo. Accordingly, when BMPER is depleted from endothelial cells, 

sprouting is impaired. In terms of BMPER related intracellular signaling, 

we show that BM PER is permissive and necessary for Smad 1 15 phosphorylation 

and induces Erk1/2 activation. Most interestingly, BMPER is necessary for 

BMP-4 to exert its activating role in endothelial function and to induce 

Smad 1/5 activation. Vice versa, BMP-4 is necessary for BMPER activity. 

Taken together, BMPER is a dose-dependent endothelial cell activator that 

plays a unique and pivotal role in fine-tuning BMP activity in 

angiogenesis. 
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%%%Smad1%%% pathway is activated in systemic %%%sclerosis%%% fibroblasts 
and is targeted by imatinib mesylate. 
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OBJECTIVE: Activation of %%%Smad1%%% signaling has recently been 
implicated in the development of fibrosis. The goal of the present study 
was to gain further insights into activation of the %%%Smad1 %%% pathway in 
fibrosis in systemic %%%sclerosis%%% (SSc) and to determine whether this 
pathway is targeted by the antifibrotic drug imatinib mesylate. METHODS: 
Levels of phosphorylated %%%Smad1%%% and total %%%Smad1%%% were examined in 
SSc and control skin biopsy samples by immunohistochemistry and in cultured 
fibroblasts by Western blotting. Activity of the CCN2 promoter was examined 
by a luciferase reporter gene assay. Interactions of %%%Smad1%%% with the 
CCN2 promoter were examined by in vitro and in vivo DNA binding assays. 
Expression of the nonreceptor tyrosine kinase c-Abl and %%%Smad1%%% was 
blocked using respective small interfering RNA. RESULTS: Total and 
phosphorylated %%%Smad1%%% levels were significantly elevated in SSc skin 
biopsy samples and in cultured SSc fibroblasts and correlated with elevated 
CCN2 protein and CCN2 promoter activity. DNA binding assays demonstrated 
that %%%Smad1 %%% was a direct activator of the CCN2 gene. Small interfering 
RNA-mediated depletion of %%%Smad1%%% in SSc fibroblasts normalized the 
production of CCN2 and collagen. Imatinib mesylate blocked activation of 
the %%%Smad1%%% pathway in transforming growth factor beta-stimulated 
control fibroblasts and reversed activation of this pathway in SSc 
fibroblasts. Likewise, blockade of c-Abl abrogated activation of the 
%%%Smad1%%% pathway in SSc fibroblasts. CONCLUSION: Our findings 
demonstrate that activation of %%%Smad1%%% signaling occurs in a subset of 



SSc patients and contributes to persistent activation of SSc fibroblasts. 
Demonstration that the %%%Smad1%%%/CCN2 pathway is blocked by imatinib 
mesylate further clarifies the mechanism of the antifibrotic effects of 
this compound. This study suggests that SSc patients with activated 
%%%Smad1 %%% signaling may benefit from imatinib mesylate treatment. 
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ALK1 opposes ALK5/Smad3 signaling and expression of %%%extracellular%%% 
%%%matrix%%% components in human chondrocytes. 
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INTRODUCTION: TGF-beta is a multifunctional regulator of chondrocyte 
proliferation, differentiation, and %%%extracellular%%% %%%matrix%%% 
production, Dysregulation of TGF-beta action has been implicated in 
cartilage diseases such as osteoarthritis. TGF-beta signaling is transduced 
through a pair of transmembrane serine/threonine kinases, known as the type 
I (ALK5) and type II receptors. However, recent studies on endothelial 
cells have identified ALK1 as a second type I TGF-beta receptor and have 
shown that ALK1 and ALK5 have opposing functions in these cells, Here we 
examined ALK1 expression and its regulation of TGF-beta signaling and 
responses in human chondrocytes. MATERIALS AND METHODS: ALK1 expression in 
human chondrocytes was examined by RT-PCR and Western blot. The ability of 
ALK1 to form complexes with other TGF-beta receptors was determined by 
affinity labeling/immunoprecipitation and by immunoprecipitation followed 
by Western blot. The effect of ALK1 on TGF-beta1-induced signaling and 
responses was determined by varying ALK1 expression levels and measuring 
transcriptional activity using promoter/luciferase assays, %%%Smad1%%%/5 
and Smad3 phosphorylation, and expression of type II collagen, PAI-1 , and 
fibronectin. RESULTS: Our results indicate that ALK1 is expressed in human 
chondrocytes and that it is a component of the TGF-beta receptor system, 
associating with ALK5, type II TGF-beta receptor, endoglin, and betaglycan. 
Furthermore, we show that both ALK1 and ALK5 are needed for 
TGF-beta-induced phosphorylation of intracellular mediators %%%Smad1%%%/5, 
whereas only ALK5 is essential for TGF-beta1 -induced phosphorylation of 
Smad3. In addition, our results show that ALK1 inhibits, whereas ALK5 
potentiates, TGF-beta-induced Smad3-driven transcriptional activity and the 
expression of PAI-1 , fibronectin, and type II collagen in chondrocytes. 
CONCLUSIONS: Our results suggest that ALK1 and ALK5 display opposing 
functions in human chondrocytes, implicating an essential role for ALK1 in 
the regulation of TGF-beta signaling and function in these cells. 
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Murine and chicken chondrocytes regulate osteoclastogenesis by producing 
RANKL in response to BMP2. 
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Chondrocytes express RANKL, but their role in osteoclastogenesis is not 
clear. We report that hypertrophic chondrocytes induce osteoclast formation 
through RANKL production stimulated by BMP2 and Runx2/%%%Smad1 %%% and thus 
they may regulate resorption of calcified matrix by osteoclasts at growth 
plates. INTRODUCTION: Bone morphogenetic protein (BMP) signaling and Runx2 
regulate chondrogenesis during bone development and fracture repair and 
RANKL expression by osteoblast/stromal cells. Chondrocytes express RANKL, 
and this expression is stimulated by vitamin D3, but it is not known if 
chondrocytes directly support osteoclast formation or if BMPs or Runx2 is 
involved in this potential regulation of osteoclastogenesis. MATERIAL AND 
METHODS: The chondrocyte cell line, ATDC5, primary mouse sternal 
chondrocytes, and chick sternal chondrocytes were used. Cells were treated 
with BMP2, and expression of RANKL and chondrocyte marker genes was 
determined by real-time RT-PCR and Western blot. Chondrocytes and 
spleen-derived osteoclast precursors BMP2 were co-cultured to examine 
the effect of chondrocyte-produced RANKL on osteoclast formation. A 
reporter assay was used to determine whether BMP2-induced RANKL production 
is through transcriptional regulation of the RANKL promoter and whether it 
is mediated by Runx2. RESULTS: BMP2 significantly increased expression of 
RANKL mRNA and protein in all three types of chondrocytes, particularly by 
Col X-expressing and upper sternal chondrocytes, Chondrocytes 
constitutively induced osteoclast formation. This effect was increased 
significantly by BMP2 and prevented by RANK:Fc, BMP2 significantly 
increased luciferase activity of the RANKL-luc reporter, and %%%Smad1%%% 
increased this effect. Deletion or mutation of Runx2 binding sites within 
the RANKL promoter or overexpression of a dominant negative Runx2 abolished 
BMP2- and %%%Smad1%%% -mediated activation of RANKL promoter activity. 
CONCLUSIONS: Hypertrophic chondrocytes may regulate osteoclastogenesis at 
growth plates to remove calcified matrix through BMP-induced RANKL 
expression 
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Conditional deletion of %%%Smad1 %%% and Smad5 in somatic cells of male 
and female gonads leads to metastatic tumor development in mice. 
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The transforming growth factor beta (TGFbeta) family has critical roles 
in the regulation of fertility. In addition, the pathogenesis of some human 
cancers is attributed to misregulation of TGFbeta function and SMAD2 or 
SMAD4 mutations. There are limited mouse models for the BMP signaling SMADs 
(BR-SMADs) 1 , 5, and 8 because of embryonic lethality and suspected genetic 
redundancy. Using tissue-specific ablation in mice, we deleted the BR-SMADs 
from somatic cells of ovaries and testes. Single conditional knockouts for 
%%%Smad1%%% or Smad5 or mice homozygous null for Smad8 are viable and 
fertile. Female double %%%Smad1 %%% Smad5 and triple %%%Smad1 %%% Smad5 
conditional knockout mice become infertile and develop metastatic granulosa 
cell tumors. Male double %%%Smad1%%% Smad5 conditional knockout mice are 
fertile but demonstrate metastatic testicular tumor development. Microarray 
analysis indicated significant alterations in expression of genes related 
to the TGFbeta pathway, as well as genes involved in infertility and 
%%%extracellular 0 o°n"u %V matrix' Wo production. These data strongly implicate 
the BR-SMADs as part of a critical developmental pathway in ovaries and 
testis that, when disrupted, leads to malignant transformation. 
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Matrix GLA protein, an inhibitory morphogen in pulmonary vascular 
development. 
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Deficiency of matrix GLA protein (MGP), an inhibitor of bone 
morphogenetic protein (BMP)-2/4, is known to cause arterial calcification 
and peripheral pulmonary artery stenosis. Yet the vascular role of MGP 
remains poorly understood. To further investigate MGP, we created a new MGP 
transgenic mouse model with high expression of the transgene in the lungs. 
The excess MGP led to a disruption of the pulmonary pattern of BMP-4, and 
resulted in significant morphological defects in the pulmonary artery tree. 
Specifically, the vascular branching pattern lacked characteristic side 
branching, whereas control lungs had extensive side branching accounting 
for as much as 40% of the vascular endothelium. The vascular changes could 
be explained by a dramatic reduction of phosphorylated %%%SMAD1%%%/5/8 in 
the alveolar epithelium, and in epithelial expression of the activin-like 
kinase receptor 1 and vascular endothelial growth factor, both critical in 
vascular formation. Abnormalities were also found in the terminal airways 
and in lung cell differentiation; high levels of surfactant protein-B were 
distributed in an abnormal pattern suggesting lost coordination between 
vasculature and airways. Ex vivo, lung cells from MGP transgenic mice 
showed higher proliferation, in particular surfactant protein B-expressing 
cells, and conditioned medium from these cells poorly supported in vitro 
angiogenesis compared with normal lung cells. The vascular branching defect 
can be mechanistically explained by a computational model based on 
activator/inhibitor reaction-diffusion dynamics, where BMP-4 and MGP are 
considered as an activating and inhibitory morphogen, respectively, 
suggesting that morphogen interactions are important for vascular 
branching. 
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OBJECTIVE: To assess the effects of combined and sequential 
" one morphogenetic protein 2 (BMP-2) and BMP-7on 
ic differentiation compared with administration of single growth 
factors. DESIGN: In vitro study of osseous ditterentiation in murine 
pluripotent cells using assays of %%%ext race 1 1 u I a r%%% %%%matrix%%% 
calcification, alkaline phosphatase activity, and expression of osseous 
markers. Mesenchymal cells were cultured with BMP-2, BMP-7, or a 
combination of these growth factors or were sequentially exposed to the 
growth factors, RESULTS: Sequential administration of BMP-2 and BMP-7 
resulted in increased %%%extracel I u la r%%% %%%matrix%%% calcification and 
expression of osteocalcin, whereas all groups treated with BMP up-regulated 
expression of the osteoblastic transcription factor Runx2/cbfa1 , type I 
collagen, and the inhibitory BMP second messenger Smad6. None of the 
experimental groups demonstrated increased expression of osteopontin or 
%%%Smad1%%%, and only cells treated with concurrent administration of BMP-2 
and BMP-7 increased Smad5 expression. Alkaline phosphatase activity was 
increased from baseline only in cells treated with BMP-2 alone. 
CONCLUSIONS: Culture with BMP-2 and BMP-7, their sequential administration, 
and their coadministration had variable effects on osseous differentiation 
in mesenchymal cells. These results demonstrate the need for increased 
understanding of the role of growth factors and their combinations in bone 
development and have important implications for the ongoing development of 
osteoinductive therapies. 
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MT1-MMP is a key integral membrane protease, which regulates tumor growth 
by cleaving extracellul i matrix mponents activating growth 

factors and receptors, and consequently, triggering downstream signals. To 
study what genes or pathways are mediated by endogenous MT1-MMP during 
tumor growth in vivo, we stably suppressed endogenous MT1-MMP in human 
tumor cells using RNA interference (RNAi). Tumor growth was significantly 
reduced in tumors derived from MT1 -MMP-suppressed cells relative to control 
cells; the effect was rescued in cells engineered to re-express MT1-MMP 
expression. Gene expression profiling of cultured and tumor-derived cells 
by DNA microarray and real-time RT-PCR revealed that %%%Smad1%%% expression 
was upregulated in MT1-MMP-expressing cells and rapidly growing tumors; 
this was comirmea in 4 additional tumor cell lines. Furthermore, tumor 
growth of MT1-MMP-expressing cells was reduced when %%%Smad1%%% was 
suppressed by RNAi. We also found that the active form, but not the latent 
form, of TGF-beta was capable in promoting %%%Smad1%%% expression and 3D 
cell proliferation in MT1 -MMP-suppressed cells. In addition, a 
dominant-negative form of the TGF-beta Type II receptor reduced %%%Smad1 %%% 
expression in MT1-MMP-expressing cells. Thus, we propose that MT1-MMP 
functions, in part, to promote tumor growth by inducing the expression of 
%%%Smad1%%% via TGF-beta signaling, (c) 2007 Wiley-Liss, Inc. 
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In the developing atrioventricular (AV) valve, limb bud, and somites, 
cartilage cell lineage differentiation is regulated by bone morphogenetic 
protein (BMP), while fibroblast growth factor (FGF) controls tendon cell 
fate. We observed aggrecan and sox9, characteristic of cartilage cell 
types, and scleraxis and tenascin, characteristic of tendon cell types, in 
developing avian semilunar valves. Addition of BMP4 to outflow tract (OFT) 
precursor cells of young (E4.5) but not older (E6) chick embryos activated 
%%%Smad1%%%/5/8 and induced sox9 and aggrecan expression, while FGF4 
treatment increased phosphorylated MAPK (dpERK) signaling and promoted 
expression of scleraxis and tenascin. These results identify BMP and FGF 
pathways that promote expression of cartilage- or tendon-like 
characteristics in semilunar valve precursor cells. In contrast to AV valve 
precursor cells, which diversify into leaflets (cartilage-like) or chordae 
tendineae (tendon-like), semilunar valve cells exhibit both cartilage- and 
tendon-like characteristics in the developing and mature valve cusp. 
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BACKGROUND: Liver cirrhosis, which is caused by the accumulation of 
%%%extracellular%%% %%%matrix%%% materials, is a serious clinical problem 
that can progress to hepatic failure. Transforming growth factor-beta 
(TGFbeta) plays a pivotal role in %%%extrace 1 1 u la r%%% %%%matrix%%% 
production, but bone morphogenetic protein (BMP)-7, a member of the TGFbeta 
superfamily, can antagonise the fibrogenic activity of TGFbeta. AIM: In 
this study, we examined whether adenovirus-mediated overexpression of BMP-7 
(Ad-BMP-7) antagonised the effect of TGFbeta in vitro and in vivo. METHODS 
AND RESULTS: In primary cultured rat stellate cells and the LX-2 human 
stellate cell line, induction of BMP-7 by Ad-BMP-7 infection decreased the 
expression of collagen 1A2 mRNA and smooth muscle alpha-actin in the 
presence or absence of TGFbeta, via Smad 1/5/8 phosphorylation. BMP-7 
triggered the mRNA expression of inhibitors of differentiation 2 (Id2) in 
LX-2. Although endogenous expression of BMP-7 was hardly detectable, 
0 o 0 o°oSmad1 0 o°o% and Id2 overexpression increased BMP-7 expression in LX-2. A 
liver fibrosis model was induced by the repetitive intraperitoneal 
injection of thioacetamide (200 mg/kg body weight) twice per week for up to 
7 weeks. In rats administered Ad-BMP-7 via the tail vein, hydroxyproline 
content and the areas stained by Sirius red dye in the liver were 
significantly reduced compared to controls. Ad-ld2 also reduced fibrosis. 
CONCLUSION: These data demonstrate that BMP-7, Smad 1/5/8 and Ids interact 
to antagonise hepatic fibrogenesis. 

Record Date Created: 20070418 

Record Date Completed: 20070529 

Date of Electronic Publication: 20061 1 24 



2/7/13 (Item 13 from file: 154) 
DIALOG(R)File154:MEDLINE(R) 
(c) format only 2008 Dialog. All rts. reserv. 

17601487 PMID: 17317656 

Transforming growth factor-beta receptor type l-dependent fibrogenic gene 
program is mediated via activation of %%%Smad1%%% and ERK1/2 pathways. 
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The transforming growth factor (TGF)-beta/Smad3 signaling pathway is 
considered a central mediator of pathological organ fibrosis; however, 
contribution of Smad2/3-independentTGF-beta signaling has not been fully 
explored. The present study utilized previously a described model of 
scleroderma (SSc) fibrosis based on forced expression of the TGF-betaRI 
(ALK5) (Pannu, J, Gardner, H, Shearstone, J. R, Smith, E, and 
Trojanowska, M. (2006) Arthritis Rheum. 54, 301 1-3021). This study was 
aimed at determining the molecular mechanisms underlying the profibrotic 
program in this model. We demonstrate that the TGF-betaRI-dependent 
up-regulation of llagen and CCN2 (CTGF) does not involve Smad2/3 

activation but is mediated by ALK1/%%%Smad1%%% and ERK1/2 pathways. The 
following findings support this conclusion: (i) Smad2 and -3 were not 
phosphorylated in response to TGF-betaRI, (ii) a TGF-betaRI mutant 
defective in Smad2/3 activation, ALK5(3A), potently stimulated 
%%%collagen%%% production, (in) elevation of TGF-betaRI triggered 
sustained association of ALK5 with ALK1 and high levels of %%%Smad1%%% 

phosphorylation, (%%%iv%%%) blockade of %%%Smad1%%% via small interfering 
RNA abrogated V :ollagen and CCN2 up-regulation in this model, (v) 
elevated TGF-betaRI led to a prolonged activation of ERK1/2, (vi) the 
pharmacologic inhibitor of ERK1/2 inhibited %%%Smad1%%% phosphorylation and 
abrogated profibrotic effects of elevated TGFbeta-RI. Additional 
experiments demonstrated that a GC-rich response element located -6 to -16 
(upstream of the transcription start site) in the CCN2 promoter mediated 
%%%Smad1%%% -dependent increased promoter activity in this model. This 
element was shown previously to mediate up-regulation of the CCN2 promoter 
in SSc fibroblasts. In conclusion, this study defines anovelALKI/ 
%%%Smad1%%%- and ERK1/2-dependent, Smad3-independent mode ofTGF-beta 
signaling that may operate during chronic stages of fibrosis in SSc. 
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The transforming growth factor beta (TGFbeta) signaling pathway regulates 
several biological processes including cellular proliferation, 
differentiation, apoptosis. migration, and eva:e .a- '• '- j V imatrix%%% 
deposition. Ligand and receptor family members signal through two main Smad 
signaling branches. TGFbeta/activin to Smad2/3 (Sma and MAD-related 
proteins) and bone morphogenetic protein (BMP) to %%%Smad1 0 o°o°o/5. At the 
molecular level. TGFbeta acts by modifying cytoskeletal organization and 
ultimately regulating expression of specific target genes. Germline 
disruption of TGFbeta signaling leads to several types of hereditary 
congenital malformation or dysfunction of the skeletal, muscular and/or 
cardiovascular systems, and to cancer predisposition syndromes. In this 
review, the molecular etiology of TGFbeta-associated disorders is examined, 
together with a discussion of clinical overlap between syndromes and 
possible biological explanations underlying the variable penetrance and 
expressivity of clinical characteristics. Increasing our understanding of 
the molecular etiology underlying genotype-phenotype correlations will 
ultimately provide a molecular-based approach that should result in better 
prognostic tools, smart therapeutics and individualized disease management, 



not only for these rare syndromes, but for more generalized disorders of 
the cardiovascular and musculoskeletal systems and cancer. The clinical 
consequence of TGFbeta signaling mutations appears to depend on 
environmental factors and on the basal levels of ongoing signaling 
transduction networks specific to each individual. In this respect, genetic 
background might be a central factor in determining disease outcome and 
treatment strategy for TGFbeta-associated diseases. (96 Refs.) 
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for the development of diabetic nephropathy. 
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Angiotensin II (Ang II) is known to play a pivotal role in the 
development of diabetic nephropathy. However, the precise mechanism of Ang 
ll-mediated effects on diabetic nephropathy is still unknown, We have 
reported that %%%Smad1%%% plays a key role in diabetic mesangial matrix 
expansion and directly regulates the transcription of type %%%IV%%% 
%%%collagen%%% (Col4) in vitro and in vivo, Here we examined the effect of 
Ang II on the expression of "oVoSmadToVo and mesangial matrix expansion in 
streptozotocin (STZ)-induced diabetic rats in vivo, using Ang II type 1 
receptor blocker, olmesartan. We also examined the signaling mechanism by 
which Ang II induces mesangial matrix expansion in vitro, Treatment of 
diabetic rats with low-dose olmesartan for 20 weeks reduced albuminuria and 
hyperfiltration without affecting blood pressure and inhibited mesangial 
matrix expansive changes and the expression of Col4 and smooth muscle alpha 
actin compared with those in untreated rats. Immunohistochemical staining 
and Western blotting showed that the increased expression of %%%Smad1%%%, 
phospho-WoSmadroVo , and phospho-Src was inhibited by olmesartan. Ang II 
induced Col4 synthesis and increased expression of phospho-Src and phospho- 
%%%Smad1%%% in cultured mesangial cells, which was blocked by olmesartan. 
PP2, a Src tyrosine kinase inhibitor, and overexpression of dominant 
negative Src also reduced the phosphorylation of %%%Smad1%%%. Moreover, 
addition of small-interfering RNA against Src significantly reduced the 
phosphorylation of %%%Smad1%%% and synthesis of Col4. Taken together, these 
results indicate that Ang II can regulate the development of mesangial 
matrix expansion in the early phase of diabetic nephropathy through Src and 
%%%Smad1 %%%. 
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expansion in rat diabetic nephropathy. 
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Diabetic nephropathy is the leading cause of end-stage renal disease, and 
glomerular mesangial matrix expansion is tne nallmarK in diaoetic 
nephropathy. However, the precise mechanism for the development of 
mesangial matrix expansion has remained unknown. The key component involved 
in mesangial matrix expansion is type %%%IV%%% %%%collagen%%% (Col4). 
Recently, we have reported that %%%Smad1%%% transcriptionally regulates 
expression of Col4 under diabetic conditions in vitro. Here we show that 
this direct regulator of Col4 also plays a crucial role for mesangial 
matrix expansion in vivo. Streptozotocin-induced diabetic rats are the 
model of incipient diaoetic nephropathy, and showed various levels of 
mesangial matrix expansion at 24 weeks. The glomerular expression of 
%%%Smad1%%% was significantly increased in diabetic rats with more 
mesangial matrix expansion by Western blot and immunohistochemical 
analysis. Furthermore, the glomerular expression of %%%Smad1 %%% was closely 
correlated with the glomerular expression of Col4 and smooth muscle alpha 
actin (alpha-SMA), while albuminuria or glomerular filtration rate was not 
correlated with mesangial matrix expansion. We also found that urinary 
excretion of %%%Smad1%%% was closely associated with the severity of 
mesangial matrix expansion. In cultured mesangial cells expression of 
%%%Smad1%%% upregulated the transcriptional activity of key molecules in 
mesangial matrix expansion, such as Col4 and alpha-SMA. These data indicate 
the critical involvement of %%%Smad1%%% in mesangial matrix expansion in 
the early phase of diabetic nephropathy, Our data imply that urinary 
%%%Smad1%%% might be a representative diagnostic marker for mesangial 
matrix expansion in diabetic nephropathy, 
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phosphophoryn involves activation of the Smad pathway independent of bone 
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Cells have ingenious mechanisms for interpreting complex signals from 
their external microenvironment. Previously, we have shown that 
phosphophoryn (PP) regulates the expression of bone/dentin marker genes via 
the integrin/MAPK signaling pathway (Jadlowiec, J., Koch, H., Zhang, X., 
Campbell, P. G, Seyedain, M, and Sfeir, C. (2004) J. Biol. Chem. 279, 
53323-53330). We hypothesize that other signaling pathways important for 
mineralized tissue morphogenesis such as the Smad pathway could be involved 
in PP signaling. We determined activation of the Smad pathway in human 
adult mesenchymal stem cells following treatment with recombinant PP (rPP). 



We observed that PP enhanced phosphorylation of %%%Smad1%%% within 30 min 
and %%%Smad1%%% translocation to the nucleus within 1 h. PP up-regulated 
the expression of %%%Smad1%%% target genes, Smad6, Dlx5, and Runx2.The 
timing of PP activation of %%%Smad1%%% implies this is a direct effect; 
however, we also investigated the possible involvement of bone 
morphogenetic proteins in PP stimulation of the Smad pathway. PP was shown 
to up-regulate Bmp-2 gene expression 12 h post-treatment with PP, which is 
much later than initial detection of %%%Smad1%%% phosphorylation at 30 min. 
Furthermore, addition of Noggin did not block %%%Smad1%%% phosphorylation 
by PP. We propose that PP could signal via the Smad pathway by either 
directly stimulating the phosphorylation of %%%Smad1%%% via integrins or 
other mechanisms. These might include integrin/bone morphogenetic protein 
receptor interactions or involvement of PP with other growth factors 
leading to the modulation of intracellular signaling. It is noteworthy that 
a non-transforming growth factor-beta family member activates the Smad 
pathway. The role of PP in regulating the Smad pathway raises very 
interesting questions regarding the role of PP during bone and tooth 
development. 
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during limb cartilage differentiation. 
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Bone morphogenetic proteins (BMPs) are involved in multiple aspects of 
limb development including regulation of cartilage differentiation. Several 
BMPs bind strongly to heparin, and heparan sulfate proteoglycans (HSPGs) at 
the cell surface or in the %%%extracellular%%% %%%matrix%%% have recently 
been implicated as modulators of BMP signaling in some developing systems. 
Here we have explored the role of HSPGs in regulating BMP activity during 
limb chondrogenesis by evaluating the effects of exogenous heparan sulfate 
(HS), heparitinase treatment, and overexpression of the HSPG syndecan-3 on 
the ability of BMP2 to modulate the chondrogenic differentiation of limb 
mesenchymal cells in micromass culture. Exogenous HS dramatically enhances 
the ability of BMP2 to stimulate chondrogenesis and cartilage specific gene 
expression, and reduces the concentration of BMP2 needed to stimulate 
chondrogenesis. Furthermore, HS stimulates BMP2-mediated phosphorylation of 
%%%Smad1%%%, Smad5, and Smad8, transcriptional mediators of BMP2 signaling, 
indicating that HS enhances the interaction of BMP2 with its receptors. 
Pretreatment of micromass cultures with heparitinase to degrade endogenous 
HSPGs also enhances the chondrogenic activity of BMP2, and reduces the 
concentration of BMP2 needed to promote chondrogenesis. Taken together 
these results indicate that exogenous HS or heparitinase enhance the 
chondrogenic activity of BMP2 by interfering with its interaction with 
endogenous HSPGs that would normally restrict its interaction with its 
receptors. Consistent with the possibility that HSPGs are negative 
modulators of BMP signaling during chondrogenesis, we have found that 
overexpression of syndecan-3, which is one of the major HSPGs normally 
expressed during chondrogenesis, greatly impairs the ability of BMP2 to 



promote cartilage differentiation. Furthermore, retroviral overexpression 
of syndecan-3 inhibits BMP2-mediated Smad phosphorylation in the regions of 
the cultures in which chondrogenesis is inhibited and in which ectopic 
syndecan-3 protein is highly expressed. These results indicate that 
syndecan-3 interferes with the interaction of BMP2 with its receptors, and 
that this interference results in an inhibition of chondrogenesis. Taken 
together these results indicate that HSPGs including syndecan-3 normally 
modulate the strength of BMP signaling during limb cartilage 
differentiation by limiting the effective concentration of BMP available 
for signaling. 
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The immunomodulator FTY720 and its phosphorylated derivative activate the 
Smad signalling cascade and upregulate connective tissue growth factor and 
%%%collagen%%% type %%%IV%%% expression in renal mesangial cells. 
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1 .--The immunomodulating agent FTY720 is a substrate for the sphingosine 
kinase and the phosphorylated form is able to bind to sphingosine 
1 -phosphate (S1 P) receptors. In this study, we show that exposure of renal 
mesangial cells to phospho-FTY720 leads to a rapid and transient activation 
of several protein kinase cascades, including the mitogen- and 
stress-activated protein kinases. The nonphosphorylated FTY720 also 
increased MAPK phosphorylation, but with a reduced potency and a more 
delayed time course. In addition, phospho-FTY720 and FTY720 are able to 
increase phosphorylation of Smad proteins which are classical members of 
the transforming growth factor-beta (TGF-beta) signalling device, thus 
suggesting a crosstalk between FTY720 and TGF-beta signalling. 
2.~Pretreatment with the S1P(3) receptor antagonist suramin inhibits 
FTY720 and phospho-FTY720-induced Smad phosphorylation, whereas pertussis 
toxin pretreatment, which blocks G(i/0) proteins, has no effect on Smad 
phosphorylation. 3.--Since TGF-beta is a potent profibrotic cytokine in 
mesangial cells and upregulates the connective tissue growth factor (CTGF) 
and %%%collagen%%% as important hallmarks in the fibrotic sequelae, we 
investigated whether FTY720 and phospho-FTY720 are able to mimic these 
effects of TGF-beta. Indeed, FTY720 and phospho-FTY720 markedly upregulate 
CTGF and %%%collagen%%% type %%%IV%%% protein expressions. In addition, the 
tissue inhibitor of metalloproteinase-1 is transcriptionally activated by 
FTY720, whereas cytokine-inaucea matrix metalloproteinase-9 is 
down-regulated by FTY720. 4.--Depletion of the TGF-beta receptor type II by 
the siRNA transfection technique blocks not only Smad phosphorylation but 
also CTGF upregulation. Similarly, Smad-4 depletion by siRNA transfection 
also abrogates CTGF upregulation induced by FTY720 and phospho-FTY720. 
5.~ln summary, our data show that FTY720 and phospho-FTY720 not only 
activate the Smad signalling cascade in mesangial cells, but also 
upregulate the expression of CTGF and %%%collagen%%% . These findings 
suggest that FTY720 may have additional effects besides the established 
immunomodulatory action and, importantly, a profibrotic activity has to be 
considered in future experimental approaches. 
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Mesangial cell proliferation is a significant event in the development of 
progressive glomerular injuries. However, the issue of how cell 
proliferation is involved in the development of glomerulosclerosis is 
unclear. Recently, we showed that the overexpression of type %%%IV%%% 
%%%collagen%%% (Col %%%IV%%%), a major component of mesangial 
°o%%extracellular%%% %%%matnx%%%. is transcriptionally regulated by 
%%%Smad1%%% in diabetic glomerulosclerosis. In this study, we have 
demonstrated the effect of the administration of an anti-platelet-derived 
growth factor (PDGF) beta-receptor antibody (APB5) blocking activation by 
the PDGF-B chain on rat glomerulonephritis and have examined the signaling 
pathways that regulate both glomerular cell proliferation and 
glomerulosclerosis in vivo and in vitro, Experimental mesangial 
proliferative glomerulonephritis (Thy1 GN) was induced by a single 
intravenous injection of anti-rat Thy-1 .1 monoclonal antibody. In Thy1 GN, 
mesangial cell proliferation and the expression of Col %% 0/ olV%%% peaked at 
day 6. Immunohistochemical staining for the expression of %%%Smad1%%%, 
phospho-%%%Smad1%%% (pSmadl), and phospho-STAT3 (pSTAT3) revealed that the 
peak for gl merular Smad e < ie:Gion occurred at day 6, consistent 

with the peak for mesangial proliferation. The expression of pSmadl was 
up-regulated at day 1, and the peak for glomerular pSmadl expression 
occurred at day 4 of the disease. When treated with APB5, both mesangial 
proliferation and %%%sclerosis%%% were reduced significantly. The 
expression of %%%Smad1%%%, pSmadl, and pSTAT3 was also significantly 
reduced by the administration of APB5. PDGF induced both mesangial cell 
replication and Col %%%IV%%% synthesis in association with an increased 
expression of pSTAT3 and pSmadl on cultured mesangial cells. In addition, 
APB5 reduced mesangial cell proliferation in association with decreased 
pSmadl, pSTAT3, and Col %%%IV%%% protein expressions in vitro. The 
introduction ot dominant negative STAT3 significantly decreased the 
expression of Col %%%IV%%% in cultured mesangial cells. These data suggest 
that the activation of STAT3 and %%%Smad1%%% participates in the developing 
process of glomerulosclerosis in experimental glomerulonephritis. 

Record Date Created: 20050221 

Record Date Completed: 20050408 

Date of Electronic Publication: 20041209 



2/7/21 (Item 21 from file: 154) 
DIALOG(R)File154:MEDLINE(R) 
(c) format only 2008 Dialog. All rts. reserv. 

16104049 PMID: 15456771 

Matrix GLA protein stimulates VEGF expression through increased 
transforming growth factor-betal activity in endothelial cells. 
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Matrix GLA protein (MGP) is expressed in endothelial cells (EC), and MGP 
deficiency results in developmental defects suggesting involvement in EC 
function. To determine the role of MGP in EC, we cultured bovine aortic EC 
with increasing concentrations of human MGP (hMGP) for 24 h. The results 
showed increased proliferation, migration, tube formation, and increased 
release of vascular endothelial growth factor-A (VEGF-A) and basic 
fibroblast growth factor (bFGF). HMGP, added endogenously ortransiently 
expressed, increased VEGF gene expression dose-dependently as determined by 
real-time PCR. To determine the mechanism by which hMGP increased VEGF 
expression, we studied the effect of MGP on the activity of transforming 
growth factor (TGF)-betal compared with that of bone morphogenetic protein 
(BMP)-2 using transtection assays with TGF-beta- and BMP-response element 
reporter genes. Our results showed a strong enhancement of TGF-beta1 
activity by hMGP, which was paralleled by increased VEGF expression. BMP-2 
activity, on the other hand, was inhibited by hMGP. Neutralizing antibodies 
to TGF-beta blocked the effect of MGP on VEGF expression. The enhanced 
TGF-beta1 activity specifically activated the %%%Smad1%%% 15 pathway 
indicating that the TGF-beta receptor activin-like kinase 1 (ALK1 ) had been 
stimulated. It occurred without changes in expression of TGF-beta1 or ALK1 
and was mimicked by transfection of constitutively active ALK1 , which 
increased VEGF expression. Expression of VEGF and MGP was induced by 
TGF-beta1 , but the induction of MGP preceded that of VEGF, consistent with 
a promoting effect on VEGF expression. Together, the results suggest that 
MGP plays a role in EC function, altering the response to TGF-beta 
superfamily growth factors. 
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OBJECTIVE: To characterize the role of Smads proteins in alpha 2 (I) 
collagen (COL1 A2) gene expression induced by bone morphogenetic protein-2 
(BMP-2) in odontoblast cell line MDPC-23. METHODS: Endogenous Smad protein 
expression was determined by immunocytochemistry. Smads function and their 
role in COL1A2 gene expression were investigated in cotransfection 
experiments using promoter-luciferase reporter gene construct. RESULTS: 
MDPC-23 cells expressed %%%Smad1%%%, Smad5 and Smad6. BMP-2 promoted the 
activation of COL1 A2 promoter reporter construct. Transient overexpression 
of %%%Smad1%%% or Smad5 was enhanced, while overexpression of Smad6 
inhibited BMP-2-induced COL1A2 promoter activity. BMP-2 inducibility could 
be blocked by overexpression of %%%Smad1%%% or Smad5 dominant negative 



mutant. CONCLUSIONS: Smad signaling is functioning and appears to be 
involved in BMP-2-induced COL1A2 collagen transcription in MDPC-23. Smad 
signaling may play an important role in odontoblast differentiation and 
dentin %%%extracellular%%% %%%matrix%%% formation mediated by BMP-2. 
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CD44 modulates %%%Smad1 %%% activation in the BMP-7 signaling pathway. 
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Bone morphogenetic protein 7 (BMP-7) regulates cellular metabolism in 
embryonic and adult tissues. Signal transduction occurs through the 
activation of intracellular Smad proteins. In this paper, using a yeast 
two-hybrid screen, %%%Smad1%%% was found to interact with the cytoplasmic 
domain of CD44, a receptor for the %%%extracellular%%% %%%matrix%%% 
macromolecule hyaluronan. Coimmunoprecipitation experiments confirmed the 
interaction of %%%Smad1%%% with full-length CD44-interactions that did not 
occur when CD44 receptors truncated within the cytoplasmic domain were 
tested. Chondrocytes overexpressing a truncated CD44 on a background of 
endogenous full-length CD44 no longer exhibited %%%Smad1%%% nuclear 
translocation upon BMP-7 stimulation. Further, pretreatment of chondrocytes 
with Streptomyces hyaluronidase to disrupt extracellular hyaluronan-cell 
interactions inhibited BMP-7-mediated %%%Smad1%%% phosphorylation, nuclear 
translocation of %%%Smad1%%% or Smad4, and SBE4-luciferase reporter 
activation. These results support a functional link between the BMP 
signaling cascade and CD44. Thus, changes in hyaluronan-cell interactions 
may serve as a means to modulate cellular responsiveness to BMP. 
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SCL-expressing hematopoietic and endothelial progenitors from embryonic 
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The receptor tyrosine kinase FLK1 and the transcription factor SCL play 
crucial roles in the establishment of hematopoietic and endothelial cell 
lineages in mice. We have previously used an in vitro differentiation model 
of embryonic stem (ES) cells and demonstrated that hematopoietic and 
endothelial cells develop via sequentially generated FLK1 () and SCL() 
cells. To gain a better understanding of cellular and molecular events 
leading to hematopoietic specification, we examined factors necessary for 
FLK1 () and SCL() cell induction in serum-free conditions. We demonstrate 
that bone morphogenetic protein (BM P) 4 was required for the generation of 
FLK1 () and SCL() cells, and that vascular endothelial growth factor 
(VEGF) was necessary for the expansion and differentiation of 
SCL-expressing hematopoietic progenitors. Consistently, Flk1 -deficient ES 
cells responded to BMP4 and generated TER119Q and CD31() cells, but they 
failed to expand in response to VEGF. The %%%Smad1%%%/5 and map kinase 
pathways were activated by BMP4 and VEGF, respectively. The overexpression 
of SMAD6 in ES cells resulted in a reduction of FLK1 () cells. In addition, 
a MAP kinase kinase 1 specific inhibitor blocked the expansion of SCLQ 
cells in response to VEGF. Finally, VEGF mediated expansion of 
hematopoietic and endothelial cell progenitors was inhibited by TGFbetal , 
but was augmented by activin A. Our studies suggest that hematopoietic and 
endothelial commitment from the mesoderm occurs via BMP4-mediated signals 
and that expansion and/or differentiation of such progenitors is achieved 
by an interplay of VEGF, TGFbetal and activin A signaling. 
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Prolonged exposure to hyperglycemia is now recognized as the most 
significant causal factor of diabetic complications. Excessive advanced 
glycation end products (AGEs) as a result of hyperglycemia in tissues or in 
the circulation may critically affect the progression of diabetic 
nephropathy. In diabetic nephropathy, glomerulosclerosis is atypical 
pathologic feature characterized by the increase of the %%%extracellular%%% 

%%%matrix%%% (ECM). We have reported previously that alphal type %%%IV%%% 
%%%collagen%%% (Col4) is one of the major components of ECM, which is 
up-regulated by AGEs, and that the overexpression of Col4 is 
transcriptionally regulated by an unknown transcription factor binding to 
the promoter. Here we identified this protein as %%%Smad1%%% by yeast 
one-hybrid screening. Using chromatin immunoprecipitation and reporter 
assay, we observed that %%%Smad1%%% directly regulated transcription for 
Col4 through the binding of %%%Smad1%%% to the promoter of Col4. 
%%%Smad1%%% was signiticantly induced along witn Col4 in AGE-treated 
mesangial cells. Moreover, suppression of %%%Smad1%%% by antisense 
morpholino resulted in a decrease of AGE-induced Col4 overproduction. To 
elucidate the interaction between transforming growth factor-beta and 
%%%Smad1 %%% , we investigated whether activin receptor-liked kinasel (ALK1 ) 
was involved in this regulation. AGE stimulation significantly increased 
the expression of the ALK1 mRNA in mesangial cells. We also demonstrated 
that °o°o°oSmad1°o°o°o and ALK1 were highly expressed in human diabetic 
nephropathy. These results suggest that the modulation of %%%Smad1%%% 
expression is responsible for the initiation and progression of diabetic 
nephropathy and that blocking %%%Smad1%%% signaling may be beneficial in 



preventing diabetic nephropathy and other various diabetic complications. 
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OBJECTIVE; Osteoarthritis is characterized by dramatic changes in 
chondrocyte metabolism including the overexpression of catabolic enzymes, 
but also a lack of anabolic activity. In this respect, osteogenic protein 1 
(OP-1) appears to be one of the most potent anabolic factors of 
chondrocytes. In this study, we were interested in: (1) whether recombinant 
human OP-1 exerts its anabolic effects also on osteoarthritic chondrocytes, 
(2) whether OP-1 modulates the expression of catabolic genes, and (3) 
whether the BMP effects are related to the expression levels of its 
intracellular mediators (R- and l-Smads), METHODS: Chondrocytes were 
isolated from cartilage of either normal (n = 5) or osteoarthritic (n = 8) 
human knee joints and cultured in short-term high-density monolayer 
cultures with and without recombinant OP-1 . RNA was isolated and analyzed 
for mRNA expression levels of anabolic (aggrecan, collagen type II), 
catabolic (MMP-1, -3, -13, ADAMTS-4), and intracellular signaling mediators 
(Smad 1,4,5, 6, 7, and 8) by quantitative online PCR. RESULTS: After OP-1 
stimulation, the anabolic genes were significantly up-regulated in 
osteoarthritic chondrocytes in comparison to normal chondrocytes. Neither 
in normal nor osteoarthritic chondrocytes were significant changes observed 
for the matrix degrading enzymes. Smads were also expressed in both normal 
and osteoarthritic cells at roughly the same level with and without 
stimulation with OP-1. CONCLUSION: Osteoarthritic chondrocytes are not 
hypo-responsive to anabolic stimulation by OP-1 . Thus, human recombinant 
OP-1 could be a suitable anabolic activator of osteoarthritic chondrocytes. 
This might be of particular interest as chondrocytes themselves showed very 
low levels of OP-1 expression. 
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Matrix GLA protein (MGP) has been identified as a calcification inhibitor 
in cartilage and vasculature. Part of this effect may be attributed to its 
influence on osteoinductive activity of bone morphogenetic protein-2 
(BMP-2). To detect binding between MGP and BMP-2, we performed 
immunoprecipitation using MGP and BMP-2 tagged with FLAG and c-Myc. The 
results showed co-precipitation of BMP-2 with MGP. To quantify the effect 
of MGP on BMP-2 activity, we assayed for alkaline phosphatase activity and 
showed a dose-dependent effect. Low levels of MGP relative to BMP-2 
(<1-fold excess) resulted in mild enhancement of osteoinduction, whereas 
intermediate levels (1-15-fold excess) resulted in strong inhibition. High 
levels of MGP (>1 5-fold excess), however, resulted in pronounced 
enhancement of the osteoinductive effect of BMP-2. Cross-linking studies 
showed that inhibitory levels of MGP abolished BMP-2 receptor binding. 
Immunoblotting showed a corresponding decrease in activation of %%%Smad1%%% 
, part of the BMP signaling system. Enhancing levels of MGP resulted in 
increased %%%Smad1%%% activation. To determine the cellular localization of 
BMP-2 in the presence of MGP, binding assays were performed on whole cells 
and cell-synthesized matrix. Inhibitory levels of MGP yielded increased 
matrix binding of BMP-2, suggesting that MGP inhibits BMP-2 in part via 
matrix association. These results suggest that MGP is a BMP-2 regulatory 
protein. 
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Signals from bone morphogenetic protein receptors (BMPRs) and cell 
adhesion to type I collagen are both important for osteoblastic 
differentiation and functions. BMP signals are mediated mostly by Smad and 
collagen signals are transduced by integrins to activate focal adhesion 
kinase (FAK) and its downstream molecules. This study was undertaken to 
clarify how %%%extracellular%%% %%%matrix%%% collagen signals converge with 
BMP actions. We show that integrin activation by collagen was involved in 
BMP signals because disruption of either collagen synthesis or 
collagen-alpha2beta1 -integrin binding inhibited the stimulatory effect of 
BMP-2 on osteoblastic MC3T3-E1 cells. Downstream signals of 
collagen-integnn might be FAK-Ras-extracellular signal-regulated kinase 
(ERK) in osteoblastic cells. We further show that Ras-ERK signals enhanced 
the transcriptional activity of %%%Smad1%%% in response to BMP in these 
cells transiently transfected with expression plasmids for a constitutively 
active mutant RasV12, a dominant negative mutant RasN17, and an ERK 
phosphatase CL100. Ras-ERK signals did not augment the transcriptional 
activity of Smad3 in response to transforming growth factor beta (TGF-beta) 
receptor activation but that of "V- ■:■ -.S~a:' : : : : : : n response to BMPR activation 
as examined in COS-1 cells. These observations suggest that the Ras-ERK 
pathway downstream of integrin-FAK is involved in Vt>°t>Smad1°t>°t>°t> signals 
activated by BMP and provide a possible mechanism for cooperation between 



intracellular signals activated Dy integrin and BMPRs in osteoblastic 
cells. 
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Members of the transforming growth factor-beta (TGF-beta) superfamily 
signal via different heteromeric complexes of two sequentially acting 
serine/threonine kinase receptors, i.e. type I and type II receptors. We 
generated two different chimeric TGF-beta superfamily receptors, i.e, 
TbetaR-l/BMPR-IB, containing the extracellular domain of TGF-beta type I 
receptor (TbetaR-l) and the intracellular domain of bone morphogenetic 
protein type IB receptor (BMPR-IB), and TbetaR-ll/ActR-IIB, containing the 
extracellular domain of TGF-beta type II receptor (TbetaR-ll) and the 
intracellular domain of activin type IIB receptor (ActR-IIB). In the 
presence of TGF-beta1, TbetaR-l/BMPR-IB and TbetaR-ll/ActR-IIB formed 
heteromeric complexes with wild-type TbetaR-ll and TbetaR-l, respectively, 
upon stable transfection in mink lung epithelial cell lines. We show that 
TbetaR-ll/ActR-IIB restored the responsiveness upon transfection in mutant 
cell lines lacking functional TbetaR-ll with respect to TGF-beta-mediated 
activation of a transcriptional signal, %%%extracellular%%% %%%matrix%%% 
formation, growth inhibition, and Smad phosphorylation. Moreover, 
TbetaR-l/BMPR-IB and TbetaR-ll/ActR-IIB formed a functional complex in 
response to TGF-beta and induced phosphorylation of %%%Smad1%%%, However, 
complex formation is not enough for signal propagation, which is shown by 
the inability of TbetaR-l/BMPR-IB to restore responsiveness to TGF-beta in 
cell lines deficient in functional TbetaR-l. The fact that the 
TGF-beta1 -induced complex between TbetaR-ll/ActR-IIB and TbetaR-l 
stimulated endogenous Smad2 phosphorylation, a TGF-beta-like response, is 
in agreement with the current model for receptor activation in which the 
type I receptor determines signal specificity. 
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ABSTRACT: MT1-MMP is a key integral membrane protease, which regulates 
tumor growth by cleaving %%%extracellular%%% %%%matrix%%% components, 
activating growth factors and receptors, and consequently, triggering 
downstream signals. To study what genes or pathways are mediated by 
endogenous MT1 -MMP during tumor growth in vivo, we stably suppressed 
endogenous MT1-MMP in human tumor cells using RNA interference (RNAi). 
Tumor growth was significantly reduced in tumors derived from 
MT1-MMP-suppressed cells relative to control cells; the effect was 
rescued in cells engineered to re-express MT1-MMP expression. Gene 
expression profiling of cultured and tumor-derived cells by DNA 
microarray and realtime RT-PCR revealed that %%%Smad1 %%% expression was 
upregulated in MT1-MMP-expressing cells and rapidly growing tumors; this 
was confirmed in 4 additional tumor cell lines. Furthermore, tumor growth 
of MT1-MMP-expressing cells was reduced when %%%Smad1%%% was suppressed 
by RNAi We also found that the active form, but not the latent form, of 
TGF-Pwas capable in promoting %%%Smad1%%% expression and 3D cell 
proliferation in MT1-MMP-suppressed cells. In addition, a dominant- 
negative form of the TGF-P Type 1 1 receptor reduced %%%Smad1 %%% 
expression in MT1-MMP-expressing cells. Thus, we propose that MT1-MMP 
functions, in part, to promote tumor growth by inducing the expression of 
%%%Smad1%%% viaTGF-beta signaling. (C) 2007 Wiley-Liss, Inc. 
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ABSTRACT: We have previously shown that bone morphogenetic protein (BMP)-9, 
a member of the TGF-b superfamily of cytokines, is a differentiating 
factor for cholinergic central nervous system neurons. We have also 
reported that BMP-9 induced the expression of various genes encoding 
cell-cycle/growth control proteins, transcription factors, signal 
transduction molecules (receptor ligands, receptors, and modulators of 
signaling) Vo°oextracellular matrix 'i and adhesion molecules, 

enzymes, transporters, and chaperonins. However, whereas the basic 
mechanism of the TGF-b superfamily signal transduction pathway has been 
well characterized, little is known about the mediated signal 
transduction pathaways of BMP-9. Here we describe the activation of Smad 



proteins by BMP-9 in cells from basal forebrain of embryonic day (E)14 
mice. Time-course experiments showed phosphorylation of %%%Smad1%%%, 5 
and 8 that peaked 30 minutes following treatment with BMP-9, and subsided 
thereafter. No changes in inhibitory Smads (Smad 6 and Smad7) nor Smad4 
(Co-Smad) were observed over time. When cells were treated with bFGF, 
there was an increase in the actual levels of %%%Smad1%%% and Smad5, an 
effect that may explain the potentiation of BMP-9 induced increase in 
acetylcholine levels by bFGF. Our data show that BMP-9 activates the same 
Smads and similar signal transduction pathway shared by other BMPs, 
which, in turn, may be responsible for the enhanced expression of genes 
that may mediate its actions as a cholinergic aitterentiating factor. 
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ABSTRACT: Background: TGF-beta modulates angiogenesis, organogenesis, and 
promotes carcinogenesis. Signaling is mediated by Smad proteins and 
cytoplasmic adaptors. We have shown that disruption of the adaptor 
protein ELF, disrupts TGF-b signaling in mice (Science 2002, in press). 
The elf -/- mutant phenotype, is similar to that seen in 
smad2/smad3 mutants with defective liver formation. ELF deficient 
mice show a yolk sac angiogenesis phenotype similar to that of Smad5. 
Endothelial cells surrounding newly specified hepatic tissue, promote 
morphogenesis and organ development. Also ELF interacts with Smad4 a 



gastrointestinal tumor suppressor. Aims: To test: 1 . disrupted 

angiogenesis and liver formation in elf -/- mutants, 2. ELF association 

with %%%Smad1%%% or Smad5, 3. If loss of ELF results in hepatocellular 

carcinogenesis. Methods and Results: 1 . Immunoblot and 

Immunohistochemical labeling of wild type and elf mutant embryonic tissue 

showed reduced expression of f Ik- 1 and pecam in elf -/- embryonic liver. 

Reduced expression of alpha -fetoprotein and cytokeratin in elf -/- 

embryonic liver along with abnormal hepatocytes and bile ducts indicated 

arrested differentiation and growth, resulting in liver hypoplasia. 2. 

%%%Smad1 %%% and Smad5 expression were similar in the elf -/- mutants to 

controls. There was no association between ELF and %%%Smad1%%% or Smad5. 

3. Follow up of 1 8 elf mutant mice for 1 2 months revealed multiple 

foci of hepatocyte dysplasia with 2 hepatocellular carcinomas and 1 renal 

cell carcinoma with none in the controls. Albumin and alpha -fetoprotein 

expression increased in liver tissues of elf adult mice, especially 

with tumors. Conclusions: 1 . These studies support a role for ELF in 

liver organogenesis. 2. ELF involvement in angiogenesis occurs through 

the ALK5-Smad3/4: In TGF-b the yolk sac phenotype can be divided into two 

groups: a) TGF-b 1 bound to endoglin-TGF-b Receptor II or TbRII-ALK-5 yolk 

sac vessel formation for endothelial cell proliferation, differentiation 

and Vo° ..extracellular' ,,' „"„ °,r ", matrix 0 o<Vo formation are affected, b)TGF-b1 

bound to endoglin-TbRII- ALK-1 , Smad5 phosphorylation, yolk sac 

vasculature, and vascular smooth muscle cells with mesenchymal cell 

differentiation and a mature vascular tree are affected . As %%%Smad 1 %%% 

and Smad5 do not interact with ELF and are expressed equally in wt and 

elf mutant tissues, we speculate that ELF is involved in the 

TGF-b1 -endoglin-TGF-b Receptor II or TbRII-ALK-5 pathway. 3, These 

results indicate that ELF Spectrins may behave as a tumor suppressor 

through TGF-beta signaling in mice.. 
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ABSTRACT: Enhanced production of matrix metalloproteinase-1 (MMP-1 , 
collagenase-1) is implicated in pathological tissue destruction. 
Transforming growth factor-beta (TGF-beta) prevents cytokine-induced 
MMP-1 gene expression in fibroblasts. In these studies, we examined the 
hypothesis that repression of MMP-1 may be mediated through the Smad 
signaling pathway. The results showed that Smad3 and Smad4, but not 
%%%Smad1 %%%, or Smad2, mimicked the inhibitory effect of TGF-beta and 
abrogated interleukin-1 beta (IL-lbeta)-induced stimulation of MMP-1 
promoter activity and NFkappaB-specific gene transcription in dermal 
fibroblasts. Experiments with truncation mutants indicated that both MH1 
and MH2 domains of Smad3 were necessary for inhibitory activity. Dominant 
negative mutants of Smad3 or Smad4 and antagonistic Smad7, which disrupts 
ligand-induced Smad3 phosphorylation, abrogated the repression of MMP-1 
transcription by TGF-beta. Similar results were obtained using immunoblot 
and Northern analysis. Furthermore, TGF-beta failed to repress MMP-1 
promoter activity in Smad3-deficient murine embryonic fibroblasts. These 
results implicated cellular Smads in mediating the inhibitory effects of 
TGF-beta. Overexpression of the transcriptional co-activator p300, but 
not its histone acetyltransferase (HAT)-deficient mutant, was able to 
relieve repression of MMP-1 gene expression, suggesting that 
Smad-dependent inhibition may be due to increased competition between 
Smad proteins and IL-1 beta signaling pathways for limiting amounts of 
cellular p300. Together, these results demonstrate that MMP-1 is a target 
for negative regulation by TGF-beta through cellular Smad3 and Smad4. 
Smad-mediated repression of MMP-1 gene expression may be important for 
preventing excessive matrix degradation induced by inflammatory 
cytokines; disruption of Smad signaling, as occurs in certain cancer 
cells, may thus be causally linked to uncontrolled tissue destruction 
mediated through MMP-1. 
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Enamel matrix derivative (EMD) is widely considered useful to promote 
tissue regeneration during periodontal treatment. It has been reported that 
the main constituent of EMD is amelogenin and that the BMP-like and 
TGF-beta-like activity of EMD promotes osteogenesis. However, it remains 
unclear whether those activities are dependent on amelogenin or another 
growth factor contained in EMD. We performed two-dimensional SDS-PAGE 
analysis of EMD, as well as Western blot analyses using anti-amelogenin, 
anti-BMP2/4, and anti-TGF-beta1 antibodies, and amino acid sequencing. Our 
results revealed that a large number of splicing forms of amelogenin, 
BMP2/4, and other unknown molecules were involved in EMD, though TGF-beta1 
was not. In addition, we have evaluated intracellular signaling of ERK1/2 
and %%%Smad1%%%/5/8, binding potential and alkaline phosphatase activity 
and have explored the potential regulatory relationship between amelogenin 
and BMP. Amelogenin bound to BMP2 as well as heparin/heparan sulfate. Thus, 
it was suggested that BMP2/4 carried over in EMD during processing promote 
binding activity and phosphorylate %%%Smad1%%%/5/8 in osteoblasts. On the 



other hand, amelogenin did not phosphorylat>- E i 1 %/5/8, but rather 
ERK1/2. Further, high-density amelogenin reduced the inhibition of alkaline 
phosphatase activity by noggin, though amelogenin did not have antagonistic 
properties against BMP. Together with the above findings, our findings 
suggest that the BMP2/4 contaminated during the purification process of EMD 
because of the avidity of amelogenin plays an important role in signaling 
pathway of calcification, (c) 2008 Elsevier Inc. All rights reserved. 
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Mitotic cell division ensures that two daughter somatic cells inherit 
identical genetic material. Previous work has shown that signaling by the 

3% transcription factor is terminated by polyubiquitinylation and 
proteasomal degradation after essential phosphorylations by MAPK and 
glycogen synthase kinase 3 (GSK3). Here, we show that, unexpectedly, 
proteins specifically targeted for proteasomal degradation are inherited 
preferentially by one mitotic daughter during somatic cell division, 
Experiments with dividing human embryonic stem cells and other mammalian 
cultured cell lines demonstrated that in many supposedly equal mitoses the 
segregation of proteins destined for degradation (%%%Smad1%%% 
phosphorylated by MAPK and GSK3, phospho-beta-catenin, and total 
polyubiquitinylated proteins) was asymmetric. Transport of pSmadl targeted 
for degradation to the centrosome required functional microtubules. In 
vivo, an antibody specific for Mad phosphorylated by MAPK showed that this 
antigen was associated preferentially with one of the two centrosomes in 
Drosophila embryos at cellular blastoderm stage. We propose that this 
remarkable cellular property may be explained by the asymmetric inheritance 
of peripheral centrosomal proteins when centrioles separate and migrate to 
opposite poles of the cell, so that one mitotic daughter remains pristine. 
We conclude that many mitotic divisions are unequal, unlike what was 
previously thought, (c) 2008 by The National Academy of Sciences of the 
USA. 
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Despite commonalities in signal transduction in osteoblasts from different 
species, the role of TGF-beta1 on bone formation remains elusive. In 
particular, the role of autocrine TGF-beta1 on human osteoblasts is largely 
unknown. Here we show the effect of TGF-beta1 knock-down on the 
proliferation and differentiation of osteoblasts induced by BMP2. Treatment 
with antisense TGF-beta1 moderately increased the rate of cell 
proliferation, which was completely reversed by the exogenous addition of 
TGF-beta1 . Notably, TGF-beta1 blockade significantly enhanced BMP2-induced 
upregulation of mRNAs encoding osteopontin, type I collagen and Cbfal , 
which was suppressed by exogenous TGF-beta1 . Moreover, TGF-beta1 knock-down 
increased BMP2-induced phosphorylation of %%%Smad1%%%/5 as well as their 
nuclear import, which paralleled a reduction of inhibitory Smad6. These 
data suggest autocrine TGF-beta1 antagonizes BMP signaling through 
modulation of inducible Smad6 and the activity of BMP specific %%%Smad1%%% 
15. (c) 2007 Elsevier Inc. All rights reserved. 
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In the present study, we investigated the cellular mechanism by which 
oocytes and bone morphogenetic proteins (BMPs) govern FSH-induced 
steroidogenesis using rat primary granulosa cells. BMP-6 and BMP-7 both 
inhibited FSH- and forskolin (FSK)-induced progesterone synthesis and 
reduced cAMP synthesis independent of the presence or absence of oocytes. 
BMP-7 also increased FSH-induced estradiol production, and the response was 
further augmented in the presence of oocytes. In contrast, BMP-6 had no 
impact on estradiol synthesis regardless of the presence of oocytes. 
Because BMP-7 changed neither FSK- nor cAMP-induced estradiol production, 
the BMP-7 action was mediated through a FSH receptor signaling mechanism 
that was independent of cAMP-protein kinase A pathway. Treatment with FSH 
but not cAMP activated ERK1/2 phosphorylation in granulosa cells, which was 
further accelerated by oocytes. A specific ERK inhibitor, U0126, increased 
estradiol production and decreased FSH- and FSK-induced progesterone 
production and cAMP synthesis. This suggests that ERK activation is 
directly linked to inhibition of estradiol synthesis and amplification of 
cAMP. Moreover, FSH-induced ERK1/2 phosphorylation was inhibited by BMP-7 
but not influenced by BMP-6. In contrast, BMP signaling including 
%%%Smad1%%%/5/8 phosphorylation and ld-1 transcription was up-regulated by 
FSH and oocytes in granulosa cells through inhibition of Smad6/7 
expression. Collectively, oocytes enhance FSH-induced MAPK activation and 
BMP signaling in granulosa cells, which leads to differential regulation of 
steroidogenesis elicited by BMPs in the presence of FSH in developing 
follicles. Copyright (c) 2007 by The Endocrine Society. 
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Here we report an unexpected role for the secreted Frizzled-related protein 
(sFRP) Sizzled/Ogon as an inhibitor of the extracellular proteolytic 
reaction that controls BMP signaling during Xenopus gastrulation. 
Microinjection experiments suggest that the Frizzled domain of Sizzled 
regulates the activity of Xolloid-related (Xlr), a metalloproteinase that 
degrades Chordin, through the following molecular pathway: Szl (reverse 
turnstile) Xlr (reverse turnstile) Chd (reverse turnstile) BMP --> P- 
%%%Smad1%%% --> Szl, In biochemical assays, the Xlr proteinase has similar 
affinities for its endogenous substrate Chordin and for its competitive 
inhibitor Sizzled, which is resistant to enzyme digestion. Extracellular 
levels of Sizzled and Chordin in the gastrula embryo and enzyme reaction 
constants were all in the 10SUP-8 M range, consistent with a physiological 
role in the regulation of dorsal-ventral patterning. Sizzled is also a 
natural inhibitor of BMP1 , a Tolloid metalloproteinase of medical interest, 
Furthermore, mouse sFRP2 inhibited Xlr, suggesting a wider role for this 
molecular mechanism, (c)2006 Elsevier Inc. 
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Bone morphogenetic proteins (BMPs) are potent inducers of osteoblast 
differentiation. The accessibility of BMP ligands for binding to their 
receptors is regulated by secreted proteins Twisted gastrulation (Tsg) and 
Chordin (Chd). Tsg antagonizes BMP signaling by forming ternary complexes 
with Chd and BMPs, thereby preventing BMPs from binding to their receptors. 
In addition to the anti-BMP function, Tsg also has pro-BMP activity, partly 
mediated by cleavage and degradation of Chd, which releases BMPs from 
ternary complexes. The roles of Tsg and Chd in osteoblast differentiation 
are not known. Therefore, in the present study, we investigated the effect 



of exogenous Tsg and Chd on osteoblast differentiation and mineralization 
using a well-characterized subclone of MC3T3-E1 osteoblast-like cells. Our 
results show that Tsg and Chd are expressed in MC3T3-E1 osteoblast-like 
cells. While Tsg mRNA levels decrease during osteoblast differentiation, 
Chd levels are found to increase. Tsg and Chd proteins accumulate in the 
cell culture media as the osteoblasts differentiate. Exogenous Tsg and Chd 
inhibit osteoblast differentiation and mineralization. Osteocalcin (OCN) 
mRNA levels decrease following both Tsg and Chd treatment. Tsg and Chd also 
inhibit alkaline phosphatase (ALP) activity in a dose-dependent manner. To 
provide insight into the mechanism of Tsg and Chd action, we investigated 
the effect of Tsg and Chd on BMP activity by determining phosphorylated 
%%%Smad1 %%% (pSmadl ) levels. We show that both Tsg and Chd can 
independently and in combination reduce pSmadl levels in MC3T3-E1 cells 
treated with BMP4. Further, BMP2 partially reverses the inhibitory effect 
of Tsg and Chd on ALP activity. Taken together, these results suggest that 
Tsg and Chd are involved in osteoblast differentiation and mineralization 
by regulating BMP signaling, (c) 2005 Elsevier Inc. All rights reserved. 
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Smad proteins play a key role in the intracellular signalling of 
transforming growth factor beta (TGFbeta), which elicits a large variety of 
cellular responses. Upon TGFbeta receptor activation, Smad2 and Smad3 
become phosphorylated and form heteromeric complexes with Smad4. These 
complexes translocate to the nucleus where they control expression of 
target genes. However, the mechanism by which Smads mediate transcriptional 
regulation is largely unknown. Human plasminogen activator inhibitor-1 
(PAI-1 ) is a gene that is potently induced by TGFbeta. Here we report the 
identification of Smad3/Smad4 binding sequences, termed CAGA boxes, within 
the promoter of the human PAI-1 gene. The CAGA boxes confer TGFbeta and 
activin, but not bone morphogenetic protein (BMP) stimulation to a 
heterologous promoter reporter construct. Importantly, mutation of the 
three CAGA boxes present in the PAI-1 promoter was found to abolish TGFbeta 
responsiveness. Thus, CAGA elements are essential and sufficient for the 
induction by TGFbeta. In addition, TGFbeta induces the binding of a 
Smad3/Smad4-containing nuclear complex to CAGA boxes. Furthermore, 
bacterially expressed Smad3 and Smad4 proteins, but not %%%Smad1 %%% nor 
Smad2 protein, bind directly to this sequence in vitro. The presence of 
this box in TGFbeta-responsive regions of several other genes suggests that 
this may be a widely used motif in TGFbeta-regulated transcription. 
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The bone morphogenetic protein (BMP) family represents a class of 
signaling molecules, that plays key roles in morpnogenesis, cell 
proliferation, survival and differentiation during normal development. 
Members of this family are essential for the development of the mammalian 
orofacial region where they regulate cell proliferation, 
%%%extracellular" o° , %° ,° .matrix" t>%% synthesis, and cellular differentiation. 
Perturbation of any of these processes results in orofacial clefting. 
Embryonic orofacial tissue expresses BMP mRNAs, their cognate proteins, and 
BMP-specific receptors in unique temporo-spatial patterns, suggesting 
functional roles in orofacial development. However, specific genes that 
function as downstream mediators of BMP action during orofacial ontogenesis 
have not been well defined. In the current study, elements of the Smad 
component of the BMP intracellular signaling system were identified and 
characterized in embryonic orofacial tissue and functional activation of 
the Smad pathway by BMP2 and BMP4 was demonstrated, BMP2 and BMP4-initiated 
Smad signaling in cells derived from embryonic orofacial tissue was found 
to result in: (1) phosphorylation of Smads 1 and 5; (2) nuclear 
translocation of Smads 1 , 4, and 5; (3) binding of Smads 1 , 4, and 5 to a 
consensus Smad binding element (SBE)-containing oligonucleotide; (4) 
transactivation of transfected reporter constructs, containing 
BMP-inducible Smad response elements; and (5) increased expression at 
transcriptional as well as translational levels of Id3 (endogenous gene 
containing BMP receptor-specific Smad response elements). Collectively, 
these data document the existence of a functional Smad-mediated BMP 
signaling system in cells of the developing murine orofacial region, (c) 
2008 Wiley-Liss, Inc. 
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This article reviews current understanding of the pathophysiology of 
fibrosis in systemic %%%sclerosis%%%. It highlights recent discoveries, 
insights, and emerging research, and potential opportunities for the 
development of targeted antifibrotic therapies, (c) 2008 Elsevier Inc. All 
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We analyzed expression of candidate genes encoding cell surface or 
secreted proteins in normal kidney and kidney cancer. This screen 
identified a bone morphogenetic protein (BMP) antagonist, SOSTDC1 
(sclerostin domain-containing-1 ) as down-regulated in kidney tumors, To 
confirm screening results, we probed cDNA dot blots with SOSTDC1 , The 
SOSTDC1 message was decreased in 20/20 kidney tumors compared with normal 
kidney tissue. Immunohistochemistry confirmed significant decrease of 
SOSTDC1 protein in clear cell renal carcinomas relative to normal proximal 
renal tubule cells (p < 0.001 ). Expression of SOSTDC1 was not decreased in 
papillary and chromophobe kidney tumors. SOSTDC1 was abundantly expressed 
in podocytes, distal tubules, and transitional epithelia of the normal 
kidney. Transfection experiments demonstrated that SOSTDC1 is secreted and 
binds to neighboring cells and/or the %%%extracellular%%% %%%matrix%%%. 
SOSTDC1 suppresses both BMP-7-induced phosphorylation of R-Smads-1 , -5, and 
-8 and Wnt-3a signaling. Restoration of SOSTDC1 in renal clear carcinoma 
cells profoundly suppresses proliferation. Collectively, these results 
demonstrate that SOSTDC1 is expressed in the human kidney and decreased in 
renal clear cell carcinoma. Because SOSTDC1 suppresses proliferation of 
renal carcinoma cells, restoration of SOSTDC1 signaling may represent a 
novel target in treatment of renal clear cell carcinoma, (c) 2008 by The 
American Society for Cell Biology, 
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Transforming growth factor beta (TGF-beta) superfamily signaling pathways 
are ubiquitous and essential regulators of cellular processes including 
proliferation, differentiation, migration, and survival, as well as 
physiological processes, including embryonic development, angiogenesis, and 
wound healing. Alterations in these pathways, including either germ-line or 
somatic mutations or alterations in the expression of members of these 
signaling pathways often result in human disease. Appropriate regulation of 
these pathways is required at all levels, particularly at the ligand level, 
with either a deficiency or an excess of specific TGF-beta superfamily 
ligands resulting in human disease. TGF-beta superfamily ligands and 
members of these TGF-beta superfamily signaling pathways also have emerging 
roles as diagnostic, prognostic or predictive markers for human disease. 
Ongoing studies will enable targeting of TGF-beta superfamily signaling 
pathways for the chemoprevention and treatment of human disease, (c) 2008 
Elsevier B.V. All rights reserved. 
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Transforming growth factor-beta (TGF-beta) participates in the 
pathogenesis of multiple cardiovascular diseases, including hypertension, 
restenosis, atherosclerosis, cardiac hypertrophy and heart failure. 
TGF-beta exerts pleiotropic effects on cardiovascular cells, regulating 
cell growth, fibrosis and inflammation. TGF-beta has long been believed to 
be the most important %%%extracellular%°o°o 0 o 0 o 0 omatrix 0 o°o rj o regulator. We review 
the complex mechanisms involved in TGF-beta-mediated vascular TiDrosis that 
includes the Smad signaling pathway, activation of protein kinases and 
crosstalk between these pathways. TGF-beta blockade diminishes fibrosis in 
experimental models, however better antifibrotic targets are needed for an 
effective therapy in human fibrotic diseases. A good candidate is 
connective tissue growth factor (CTGF), a downstream mediator of 
TGF-beta-induced fibrosis. Among the different factors involved in vascular 
fibrosis, Angiotensin II (Angll) has special interest. Angll can activate 
the Smad pathway independent of TGF-beta and shares with TGF-beta many 
intracellular signals implicated in fibrosis. Blockers of Angll have 
demonstrated beneficial effects on many cardiovascular diseases and are now 
one of the best options to block TGF-beta fibrotic responses. A better 
knowledge of the intracellular signals of TGF-beta can provide novel 



therapeutic approaches forfibrotic diseases, (c) 2007 European Society of 
Cardiology. 
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Airway and lung tissue remodeling and fibrosis play an important role in 
the development of symptoms associated with lung function loss in asthma 
and chronic obstructive pulmonary disease (COPD). In the past decades, much 
attention has been paid to the inflammatory cellular process involved in 
airway remodeling in these two diseases. However, it is increasingly clear 
that resident cells contribute to airway and lung tissue remodeling and to 
associated fibrosis as well. This article deals with some new aspects and 
discusses the role of vasculature and vascular endothelial growth factor in 
the development of airway obstruction and airway wall fibrosis in asthma 
and COPD. Moreover, it addresses the %%%extracellular%%% %%%matrix%%% (ECM) 
turnover as present in both asthma and COPD. All components of lung ECM 
(collagen, elastic fibers, proteoglycans) have been shown to be potentially 
altered in these two diseases. Finally, the interaction between 
transforming growth factor (TGF), Smad signaling, and TGF in the ECM 
turnover will be discussed. We propose that ECM damage and repair 
contribute to airway and lung tissue pathology and that the vasculature may 



enhance this process. The localization of this process is dependent on the 
etiology of the disease (i.e., allergen-driven in asthma and smoke-driven 
in COPD) and the local environment in which the pathologic process takes 
place. 
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Transforming growth factor-Beta (TGFBeta) signalling regulates cancer 
through mechanisms that function either within the tumour cell itself or 
through host-tumour cell interactions. Studies of tumour-cell-autonomous 
TG FBeta effects show clearly that TG FBeta signalling has a mechanistic role 
in tumour suppression and tumour promotion. In addition, factors in the 
tumour microenvironment, such as fibroblasts, immune cells and the 
%%%extracellular%%% %%%matrix%%%, influence the ability of TGFBeta to 
promote or suppress carcinoma progression and metastasis. The complex 
nature of TGFBeta signalling and crosstalk in the tumour microenvironment 
presents a unique challenge, and an opportunity to develop therapeutic 
intervention strategies for targeting cancer, (c) 2006 Nature Publishing 
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Members of the transforming growth factor-beta (TGF-beta) superfamily are 
pleiotropic cytokines that have the ability to regulate numerous cell 



functions, including proliferation, differentiation, apoptosis, 
epithelial-mesenchymal transition, and production of %%%extracellular%%% 
%%%matrix%%%, allowing them to play an important role during embryonic 
development and for maintenance of tissue homeostasis. Three TGF-beta 
isoforms have been identified in mammals. They propagate their signal via a 
signal transduction network involving receptor serine/threonine kinases at 
the cell surface and their substrates, the SMAD proteins. Upon 
phosphorylation and oligomerization, the latter move into the nucleus to 
regulate transcription of target genes. This review will summarize recent 
advances in the understanding of the mechanisms underlying SMAD modulation 
T i h i [j i gene expression in the context of wound 

healing and tissue fibrosis, (c) 2004 Japanese Society for Investigative 
Dermatology. Published by Elsevier Ireland Ltd. All rights reserved. 
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Secreted protein, acidic and rich in cysteine (SPARC) is a 
multifunctional secreted protein that regulates cell-cell and cell-matrix 
interactions, leading to alterations in cell adhesion, motility, and 
proliferation. Although SPARC is expressed in epithelial cells, its ability 
to regulate epithelial cell growth remains largely unknown. We show herein 
that SPARC strongly inhibited DNA synthesis in transforming growth factor 
(TGF)-beta-sensitive Mv1 Lu cells, whereas moderately inhibiting that in 
TGF-beta-insensitive MvlLu cells (i.e., R1B cells). Overexpression of 
dominant-negative Smad3 in Mv1 Lu cells, which abrogated growth arrest by 
TGF-beta, also attenuated growth arrest stimulated by SPARC. Moreover, the 
extracellular calcium-binding domain of SPARC (i.e., SPARC-EC) was 
sufficient to inhibit Mv1 Lu cell proliferation but not that of R1 B cells. 
Similar to TGF-beta and thrombospondin-1 , treatment of Mv1 Lu cells with 
SPARC or SPARC-EC stimulated Smad2 phosphorylation and Smad2/3 nuclear 
translocation: the latter response to all agonists was abrogated in R1 B 
cells or by pretreatment of Mv1 Lu cells with neutralizing TGF-beta 
antibodies. SPARC also stimulated Smad2 phosphorylation in MB1 1 4 
endothelial cells but had no effect on bone morphogenetic protein-regulated 
%%%Smad1%%% phosphorylation in either MvlLu or MB1 14 cells. Finally, SPARC 
and SPARC-EC stimulated TGF-beta-responsive reporter gene expression 
through a TGF-beta receptor- and Smad2/3-dependent pathway in Mv1 Lu cells. 
Collectively, our findings identify a novel mechanism whereby SPARC 
inhibits epithelial cell proliferation by selectively commandeering the 
TGF-beta signaling system, doing so through coupling of SPARC-EC to a 
TGF-beta receptor- and Smad2/3-dependent pathway. 
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Extracellular matrix... 

formation; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Transcription factors... 

gene MSX2; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Spinal column.. 

intervertebral disk, degeneration; medical devices comprising drug 

compns. and method for the treatment or prevention of spinal disorders 
Spinal column.disease... 

intervertebral disk hernia; medical devices comprising drug compns. and 

method for the treatment or prevention of spinal disorders 
Animal cell... 

IVD (intervertebral disk); medical devices comprising drug compns. and 

method for the treatment or prevention of spinal disorders 
Adenoviral vectors... Cell differentiation... Cell migration... Cell 
proliferation... Drug delivery systems... Drug screening... Drugs... Gene 
therapy... Medical goods... Ovis aries... Pharmaceutical implants... 
Pharmaceutical injections... Proteins, , Sheep... Signal transduction... 
Spinal column.disease... Stem cell... Surgery... 

medical devices comprising drug compns. and method for the treatment or 

prevention of spinal disorders 
Bone marrow... 

mesenchymal stem cells; medical devices comprising drug compns. and 
method for the treatment or prevention of spinal disorders 
Gene.animal... 

MSX-1 ; medical devices comprising drug compns. and method for the 
treatment or prevention of spinal disorders 
Gene.animal... 

MSX-2; medical devices comprising drug compns. and method for the 
treatment or prevention of spinal disorders 
Transcription factors... 



MSX1 ; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Controlled-release drug delivery systems... 

slow; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Transcription factor Smad... 

Smadl ; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Transcription factor Smad... 

Smad4; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Transcription factor Smad... 

Smad5; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Transcription factor Smad... 

Smad8; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Pain... 

spinal; medical devices comprising drug compns. and method forthe 
treatment or prevention of spinal disorders 
Medical goods... 

stents; medical devices comprising drug compns. and method for the 
treatment or prevention of spinal disorders 
Collagens... 

synthesis; medical devices comprising drug compns. and method forthe 

treatment or prevention of spinal disorders 
Recombination, genetic, 

translocation, 8q22.2and 8q23.31 6, breakpoint; medical devices 

comprising drug compns. and method for the treatment or prevention of 

spinal disorders 
Bone morphogenetic protein receptors... 

type IA; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Bone morphogenetic protein receptors,,, 

type IB; medical devices comprising drug compns. and method for the 

treatment or prevention of spinal disorders 
Bone morphogenetic protein receptors,,, 

type II; medical devices comprising drug compns, and method forthe 

treatment or prevention of spinal disorders 
CAS REGISTRY NUMBERS: 

1 93830-09-0 medical devices comprising drug compns. and method for the 
treatment or prevention of spinal disorders 

1050695-13-0 1050695-16-3 1050695-18-5 1050695-20-9 1050695-21-0 
1050695-22-1 1050695-23-2 1050695-24-3 1050695-25-4 1050695-26-5 
1050695-27-6 1050695-28-7 1050695-29-8 1050695-30-1 1050695-31-2 
1050695-33-4 1050695-35-6 1050695-36-7 1050695-37-8 1050695-38-9 
1050695-39-0 1050695-40-3 unclaimed nucleotide sequence; medical 
devices comprising drug compns. and method for the treatment or 
prevention of spinal disorders 

1050695-14-1 1050695-15-2 1050695-17-4 1050695-19-6 1050695-32-3 
1050695-34-5 1050695-41-4 1050695-42-5 unclaimed protein sequence; 
medical devices comprising drug compns. and method for the treatment or 
prevention of spinal disorders 

143413-47-2 253141-50-3 unclaimed sequence; medical devices comprising 
drug compns. and method for the treatment or prevention of spinal 
disorders 
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148577820 CA: 1 48(26)577820s JOURNAL 

BMP4 induces an epithelial-mesenchymal transition-like response in adult 

airway epithelial cells 

AUTHOR(S): Molloy, Emer L; Adams, Aine; Moore, J. Bernadette; Masterson, 
Joanne C; Madrigal-Estebas, Laura; Mahon, Bernard P.; O'Dea, Shirley 

LOCATION: Institute of Immunology, Biology Department, National 
University of Ireland, Maynooth, Ire., 

JOURNAL: Growth Factors (Growth Factors) DATE: 2008 VOLUME: 26 



NUMBER: 1 PAGES: 12-22 CODEN: GRFAEC ISSN: 0897-7194 LANGUAGE: 
English PUBLISHER: Informa Healthcare 
SECTION: 

CA202010 Mammalian Hormones 

DENTIFIERS: BMP4 epithelium mesenchyme transition adult airway signaling 
DESCRIPTORS: 
Collagens... 

A1 ; BMP4 induction of epithelial-mesenchymal transition-like response 
in adult airway epithelial cells and mechanisms thereof 
Catenins... 

.beta.-; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Bone morphogenetic protein 4... Cell migration... Desmins... 

Development,mammalian postnatal... Extracellular matrix... Fibroblast... 

Fibronectins... Human... Phosphorylation, biological... Signal transduction 

... Vimentins... 

BMP4 induction of epithelial-mesenchymal transition-like response in 
adult airway epithelial cells and mechanisms thereof 
Epithelium... 

bronchial; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Tenascins... 

C; BMP4 induction of epithelial-mesenchymal transition-like response in 
adult airway epithelial cells and mechanisms thereof 
CD antigens.. 

CD1 06; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Bronchi... Respiratory system... 
epithelium; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

fibrosis: BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Catenins... 

gamma.-; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factors... 
gene twist; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Cell proliferation... 
inhibition; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Inflammation... Lung, disease., 
pneumonitis; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Fibrosis.. 

pulmonary; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Epithelium... 

respiratory tract; BMP4 induction of epithelial-mesenchymal 
transition-like response in adult airway epithelial cells and 
mechanisms thereof 

Transcription factor Smad... 
Smadl ; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factor Smad... 
Smad5: BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factor Smad... 
Smad8; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factors... 
Snail ; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factors... 
Snai2; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Transcription factors... 
Snai3; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 



Transforming growth factor .beta.... 
TGF.beta.1 ; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 

Collagens... 

type I, A2; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Collagens... 

type V, VA1 ; BMP4 induction of epithelial-mesenchymal transition-like 
response in adult airway epithelial cells and mechanisms thereof 
Collagens... 

type VI, . alpha. 1 ; BMP4 induction of epithelial-mesenchymal 
transition-like response in adult airway epithelial cells and 
mechanisms thereof 

Cell adhesion molecules... 
VCAM-1 (vascular cell adhesion mol. 1); BMP4 induction of 
epithelial-mesenchymal transition-like response in adult airway 
epithelial cells and mechanisms thereof 

Transcription factors... 
Zeb1 ; BMP4 induction of epithelial-mesenchymal transition-like response 
in adult airway epithelial cells and mechanisms thereof 

Transcription factors... 
Zeb2; BMP4 induction of epithelial-mesenchymal transition-like response 
in adult airway epithelial cells and mechanisms thereof 

Cell junction... 

zonula adherens; BMP4 induction of epithelial-mesenchymal 
transition-like response in adult airway epithelial cells and 
mechanisms thereof 
Cadherins... 

1 ; BMP4 induction of epithelial-mesenchymal transition-like response in 
adult airway epithelial cells and mechanisms thereof 
Cadherins... Thrombospondins... 
2; BMP4 induction of epithelial-mesenchymal transition-like response in 
adult airway epithelial cells and mechanisms thereof 
CAS REGISTRY NUMBERS: 

109489-77-2 146480-35-5 182970-56-5 BMP4 induction of 
epithelial-mesenchymal transition-like response in adult airway 
epithelial cells and mechanisms thereof 
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147403226 CA: 1 47(1 9)403226s JOURNAL 
Endothelial-to-mesenchymal transition contributes to cardiac fibrosis 
AUTHOR(S): Zeisberg, Elisabeth M.; Tarnavski, Oleg; Zeisberg, Michael; 

Dorfman, Adam L; McMullen, Julie R.; Gustafsson, Erika; Chandraker, Anil; 

Yuan, Xueli; Pu, William T.; Roberts, Anita B.; Neilson, Eric G.; Sayegh, 

Mohamed H.; Izumo, Seigo; Kalluri, Raghu 
LOCATION: Beth Israel Deaconess Medical Center, Division of Matrix 

Biology, Department of Medicine, Harvard Medical School, Boston, MA, 0221 5, 

USA 

JOURNAL: Nat. Med. (N. Y„ NY, U. S.) (Nature Medicine (New York, NY, 
United States)) DATE: 2007 VOLUME: 13 NUMBER: 8 PAGES: 952-961 CODEN: 
NAMEFI ISSN: 1078-8956 LANGUAGE: English PUBLISHER: Nature Publishing 

SECTION: 

CA214005 Mammalian Pathological Biochemistry 
IDENTIFIERS: heart fibrosis endothelium mesenchyme transition signaling 

BMP7 allograft rejection 
DESCRIPTORS: 

Bone morphogenetic protein receptors... 
ALK2; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Transplant rejection... 
allotransplant: systemic administration of recombinant human BMP-7 
inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 

Stem cell... 

bone marrow-derived: systemic administration of recombinant human BMP-7 



inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 
Fibrosis... 

cardiac; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 
Endothelium... 

coronary arterial; systemic administration of recombinant human BMP-7 
inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 
Artery... 

coronary, endothelium; systemic administration of recombinant human 

BMP-7 inhibited endothelial-mesenchymal transition and progression of 

cardiac fibrosis 
Extracellular matrix... 

endothelial-mesenchymal transition contributes to cardiac fibrosis 
Endothelium... Mesenchyme... 

endothelial-mesenchymal transition; systemic administration of 

recombinant human BMP-7 inhibited endothelial-mesenchymal transition 

and progression of cardiac fibrosis 
Heart. disease.. 

fibrosis; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Transplant and Transplantation... 
heart; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Heart,disease... 
left ventricle, diastolic dysfunction; systemic administration of 
recombinant human BMP-7 inhibited endothelial-mesenchymal transition 
and progression of cardiac fibrosis 

Transcription factor Smad... 
Smadl ; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Transcription factor Smad... 
Smad2; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Transcription factor Smad,,, 

Smad3; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Bone marrow... 

stem cells; systemic administration of recombinant human BMP-7 
inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 

Bone morphogenetic protein 1 ... Fibroblast... Fibronectins... Human... mRNA 

... Signal transduction, biological... 
systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Transforming growth factor .beta.... 
TGF.beta.1 ; systemic administration of recombinant human BMP-7 
inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 

Heart... 

transplant; systemic administration of recombinant human BMP-7 
inhibited endothelial-mesenchymal transition and progression of cardiac 
fibrosis 
Collagens... 

type I; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Bone morphogenetic protein receptors... 
type IA; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Bone morphogenetic protein receptors... 
type II; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 

Collagens... 

type III; systemic administration of recombinant human BMP-7 inhibited 
endothelial-mesenchymal transition and progression of cardiac fibrosis 
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bud and somites of chick embryo during heart valve formation 



144484914 CA: 144(26)48491 4c JOURNAL 

BMP and FGF regulatory pathways control cell lineage diversitication of 

heart valve precursor cells 

AUTHOR(S): Lincoln, Joy; Alfieri, Christina M.; Yutzey, Katherine E. 

LOCATION: Division of Molecular Cardiovascular Biology, Children's 
Hospital Medical Center, Cincinnati, OH, 45229, USA 

JOURNAL: Dev. Biol. (San Diego, CA, U. S.) (Developmental Biology (San 
Diego, CA, United States)) DATE: 2006 VOLUME: 292 NUMBER: 2 PAGES: 
290-302 CODEN: DEBIAO ISSN: 0012-1606 PUBLISHER ITEM IDENTIFIER: 
0012-1606(05)00942-5 LANGUAGE: English PUBLISHER: Elsevier 

SECTION: 

CA212003 Nonmammalian Biochemistry 

IDENTIFIERS: BMP FGF pathway cell diversification heart valve precursor, 
cartilage cell lineage differentiation heart valve BMP2 chicken embryo, 
tendon cell lineage differentiation heart valve FGF4 chicken embryo, 
aggrecan sox9 heart valve differentiation chick embryo BMP2, scleraxis 
tenascin heart valve differentiation chick embryo FGF4 
DESCRIPTORS: 

Bone morphogenetic proteins... 
BMP and FGF control cartilage and tendon cell lineage differentiation 
during formation of heart valve leaflets and chordae tendineae in 
chicken embryo 

Aggrecans... 

BMP2 activates Smad1/5/8 phosphorylation and induces cartilage-assocd. 
sox9 and aggrecan expression during heart valve formation in chick 
embryos 

Embryo,animal... Cell differentiation,,. 

BMP2 and FGF4 control cartilage and tendon cell lineage differentiation 

during formation of heart valve leaflets and chordae tendineae in 

chicken embryo 
Cartilage,,, Bone morphogenetic protein 2... 

BMP2 regulates cartilage cell lineage differentiation from limb bud and 

somites of chick embryo during heart valve formation 
Extracellular matrix... 

extracellular matrix proteins and assocd, transcription factors are 

differentially localized in differentiating heart valve leaflets and 

chordae tendineae in chick embryo 
Tenascins... 

FGF4 increases phosphorylated MAPK signaling and promotes 
tendon-assocd. scleraxis and tenascin expression during heart valve 
formation in chick embryos 
Tendon... 

FGF4 regulates tendon cell lineage differentiation from limb bud and 

somites of chick embryo during heart valve formation 
Transcription factors... 

Scleraxis; FGF4 increases phosphorylated MAPK signaling and promotes 

tendon-assocd. scleraxis and tenascin expression during heart valve 

formation in chick embryos 
Transcription factors... 

Smad1/5/8; BMP2 activates Smad1/5/8 phosphorylation and induces 

cartilage-assocd. sox9 and aggrecan expression during heart valve 

formation in chick embryos 
Transcription factors... 

SOX9; BMP2 activates Smad1/5/8 phosphorylation and induces 

cartilage-assocd. sox9 and aggrecan expression during heart valve 

formation in chick embryos 
Heart... 

valve; BMP2 and FGF4 control cartilage and tendon cell lineage 
differentiation during formation of heart valve leaflets and chordae 
tendineae in chicken embryo 
CAS REGISTRY NUMBERS: 

62031-54-3 BMP and FGF control cartilage and tendon cell lineage 

differentiation during formation of heart valve leaflets and chordae 

tendineae in chicken embryo 
142243-02-5 FGF4 increases phosphorylated MAPK signaling and promotes 

tendon-assocd. scleraxis and tenascin expression during heart valve 

formation in chick embryos 
123584-45-2 FGF4 regulates tendon cell lineage differentiation from limb 
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143264185 CA: 143(1 5)2641 85e JOURNAL 
Smadl in diabetic nephropathy 
AUTHOR(S): Matsubara, Takeshi 

LOCATION: Department of Geriatric Medicine, Kyoto University Graduate 
School of Medicine, Kyoto, Japan, 606-8507 
JOURNAL: Naibunpi, Tonyobyoka (Naibunpi, Tonyobyoka) DATE: 2005 
VOLUME: 20 NUMBER: 3 PAGES: 236-242 CODEN: NATOFF ISSN: 1341-3724 
LANGUAGE: Japanese PUBLISHER: Kagaku Hyoronsha 
SECTION: 

CA214000 Mammalian Pathological Biochemistry 
IDENTIFIERS: review Smadl collagen diabetic nephropathy 

glomerulosclerosis 
DESCRIPTORS: 
Kidney, disease... Inflammation... 

diabetic glomerulonephritis; Smadl in regulation of type IV collagen 

transcription and its role in diabetic nephropathy and 

glomerulosclerosis 
Kidney,disease... 

diabetic nephropathy; Smadl in regulation of type IV collagen 

transcription and its role in diabetic nephropathy and 

glomerulosclerosis 
Transcription factors... 

Smad-1 ; Smad 1 in regulation of type IV collagen transcription and its 

role in diabetic nephropathy and glomerulosclerosis 
Transcriptional regulation... Human... 

Smadl in regulation of type IV collagen transcription and its role in 

diabetic nephropathy and glomerulosclerosis 
Collagens, biological studies,,, 

type IV: Smadl in regulation of type IV collagen transcription and its 

rale in diabetic nephropathy and glomerulosclerosis 
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131040180 CA: 131 (4)401 80p JOURNAL 

Extracellular matrix-associated bone morphogenetic proteins are essential 

for differentiation of murine osteoblastic cells in vitro 

AUTHOR(S): Suzawa, Miyuki; Takeuchi, Yasuhiro; Fukumoto, Seiji; Kato, 
Shigeaki Ueno, Naoto; Miyazono, Kohei; Matsumoto, Toshio; Fujita, Toshiro 

LOCATION: Fourth Department of Internal Medicine, University of Tokyo 
School of Medicine, Tokyo, Japan, 112 

JOURNAL: Endocrinology DATE: 1999 VOLUME: 140 NUMBER: 5 PAGES: 
2125-2133 CODEN: ENDOAO ISSN: 0013-7227 LANGUAGE: English PUBLISHER: 
Endocrine Society 

SECTION: 

CA202010 Mammalian Hormones 

IDENTIFIERS: extracellular matrix bone morphogenetic protein osteoblast 
differentiation 
DESCRIPTORS: 

Bone formation... Bone morphogenetic proteins... Extracellular matrix... 
Osteoblast... Signal transduction, biological... 

extracellular matrix-assocd. bone morphogenetic proteins requirement 

for osteoblast differentiation and mechanisms thereof 
Biological transport... 

intracellular, Smadl nuclear; extracellular matrix-assocd. bone 

morphogenetic proteins requirement for osteoblast differentiation and 

mechanisms thereof 
Animal cell line,, 

MC3T3-E1 ; extracellular matrix-assocd. bone morphogenetic proteins 
requirement for osteoblast differentiation and mechanisms thereof 
Mesenchyme... 



osteoblast differentiation; extracellular matrix-assocd. bone 
morphogenetic proteins requirement for osteoblast differentiation and 
mechanisms thereof 

Cell differentiation... 
osteoblast: extracellular matrix-assocd. bone morphogenetic proteins 
requirement for osteoblast differentiation and mechanisms thereof 

Cell nucleus... 

Smadl translocation; extracellular matrix-assocd. bone morphogenetic 
proteins requirement for osteoblast differentiation and mechanisms 

Transcription factors... 
Smadl : extracellular matrix-assocd. bone morphogenetic proteins 
requirement for osteoblast differentiation and mechanisms thereof 
Bone morphogenetic protein receptors... 
type II; extracellular matrix-assocd. bone morphogenetic proteins 
requirement for osteoblast differentiation and mechanisms thereof 
Bone morphogenetic proteins... 
2; extracellular matrix-assocd. bone morphogenetic proteins requirement 
for osteoblast differentiation and mechanisms thereof 
Bone morphogenetic proteins... 
2B; extracellular matrix-assocd. bone morphogenetic proteins 
requirement for osteoblast differentiation and mechanisms thereof 
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